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'$IXTH EDITION, 


OOKS of Arithmetic have of late become ſo extremely 
numerous, that if the progreſs of the Science were to 
be eſtimated from that circumſtance alone, it might naturally 
be concluded chat every poſſible improvement had been an- 
ncipated, and the ſubje& wholly exhauſted, But it has hap- 
pened in this caſe, as in many others, that much has been 
promiſed, and little effected. The greater part of theſe per- 


fa mances are fo ncarly alike, both in Matter and Method, 


that they appear to be little more than mere copies of each 
other, ill digeſted, and embarraſſed with ſuch a variety of 
Miſcellaneous obſervations, as render them totally unfit for 
the purpoſe of teaching. | 


Taz principal obje& of a work of this kind, ſhould be to 


provide the learner with a proper ſet of Rules and Examples, 
ſo methodiſed and arranged, that they may be readily tran- 
ſcribed, and fixed in the memory, without any other aſſiſtance 
from the Maſter, than that of explaining the nature of the 
proceſs, and examining the truth of the operations. Theſe I 
have endeavoured-to ſupply ; and ſince the firſt publication 
of this Treatiſe, have had the ſatisfaction to find that it has 
been generally approved by intelligent Tutors, and intro- 
duced into ſeve. .1 of the moſt reſpetable Academies in the 
kingdom, 
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iv. PREFACE 2 


To render the Work, therefore, ſtill more <a the 
preſent Edition has not only been corrected and improved 
throughout, but in many places entirely re- written. Every 
example throughout the book, has, alſo, been ſeparately exa- 


mined, by two or three different perſons, and the greateſt care 


taken to avoid errors of the preſs; ſo that it is preſumed few 


or none will be now found of any material conſequence. To 


ſay more would be unneceſſary; the plan of the work is al- 
ready ſufficiently known, and of its merits or defects the pub- 
lic alone muſt determine. 


* 
EXPLANATION OF THE CHARACTERS, 


+ ſignifies plus, or addition. 
— minus, or ſubtraction. 


X — multiplication. 
: 272 57 .- proportions 


= — equality. 1 


ax —— ſquare roo 
* 2 100 JU 62 
Thus, 4-3 denotes that 3 is to be added to 4. 

5—2 denotes that 2 is to be taken from 5. 

7X5, denotes that 7 is to be multiplied by 5. 
8-4 denotes that 8 is to be divided by 4. 
2:3 :: 4: 6 ſhews that is to 3 as 4 is to 6. 
6+4=10 ſhews that 6 added to 4 is equal to 10. 


, or 25 denotes the ſquare root of the Ne 2. 


4, or Fel denotes the cube root of the No 4, 
82 denotes that the Ne 8 is to be ſquared, 
9? denotes that the No 9 is to be cubed, &. 
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s eight, 9 nine, © cypher, 


fimple value; and ſo on; the value of any figure, in each ſuc- 


” * 


ARI IT H MET1I C. 


ARITHMETIC is the art of computing by Numbers; 
the rules upon which all its operations depend, being No rA- 
TION, ADDITION, SUBTRACTION, MULTIPLICATION 
and Division, ; 1 ee ; 


NOTATION. 


Nor ar ion teaches to expreſs numbers by words or figures ; 
or to read and write any ſum or number. 

The figures by which all numbers may be denoted, are 
theſe ten, 1 one, 2 two, 3 three, 4 four, 5 five, 6 fix, 7 ſeven, 


beſides this value of the figures, they have another, which 
depends upon the place they fland in when joined together; 
as in the following table, ' * | 
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The figure in the firſt place, l from right to leſt, 
denotes only its ſimple value; that in the ſecond place, ten 
times its ſimple value; that in the third, a hundred times its 


ceſſive place, being always ten times its former value. 
Fi B - Thug 


2 No rATIOxN. 


Thus, i in the number 1786, the Gin the firſt place ſigni- 
ſies only fix; 8 in the ſecond place ſignifies eight tens, or 

eighty ; 7 in the third place, Gas hundred; the 1 in the 
fourth -place, one thouſand ; and the whole number is read 
thus, one thouſand ſeven hundred and eighty-lix. 

The cypher ſtands for nothing of itſelf, bat being joined 
to the right-hand of other figures, increaſes their value in 
the ſame ten- fold proportion: thus, 8 ſignifies only eight; 
but 80 ſignifes eight tens, or eighty 3 800 is eight hundred, 

Ke.. 


EXAMPLES. 


©, Write in figures the following numbers. 
Twenty-five. 
One hundred and eighty-nine. 
Seven hundred and ſeventeen. 
Eight hundred and fixty. ; 
Nine hundred and five. | 
One theuſand four hundred and thirty- three. 
* hundred and fifty - four thouſand, fix e and 
fifty. 
One million, three hundred 1 | 
One million, two hundred thouſand, fix hundred and 
ſeventy five. 
Two millions and a half. 2. 
Nine hundred and ninety-nine millions; ſeven hundred and 
ſeventy-ſeven thouſand, five hundred and fifty-five. 
Four hundred millions, fix thouſand and eighty. 
Eight hundred and eight millions, eight thouſand, "ou 
hundred and eight. | 
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& For the more eaſily ade of large numbers, they are divided into 
periods and half-periods, each half-period conſiſting of three figures; the 
name of the firit period being units; of the ſecond, millions; of the 


third, billions; of the fourth, trillions, &c. Alſo the farſt part of any 


period is ſo many units of it, and the latter part ſo many thouſands. ' 


The following table contains a ſummary of the whole doctrine. 


| Periods. Quadrill, Trillions, Billions, Millions, Units: 
 Hals-per. th. un. th. un. th. un. th. un. c. x. l. e. a. u. 
Figures. E 789,098. 765, 432. 101, 234. 567, mo. 
8 S . — 


Write 


thi 


S1MPLE ADDITION. , 3 


ni- Write in words the following numbers: 
or | 
ks 27 90900 19085 1 
ad wo f 94050 
170 ' 40848 - 120) 308 
ed Atta 85423 8400018 
in 3064. 906 28043713 
5 9870 11010 111000111 
it ; | e 
5 SIMPLE ADDITION. 
$S1uPLE ADDiT1oN: teaches to collect ſeveral numbers of 
the ſame denomination into one ſum. 
| XRUL E“. ; 
1. Place the numbers under each other, - ſo that units may 
ſtand under units, tens under tens, &c. and draw a line under 
them. 
2. Add up the figures in the row of units, and find how 
many tens are contained in their ſum. 
ind 3. Set down what remains above the tens, or, if nothing 
remains, a cypher, and carry as many ones to the next row 
| as there were tens. 
and 4. Add up the ſecond row, togecher with the number car- 
ried, in the ſame manner as the fuſt; and proceed thus till 
F the whale 4 is finiſhed, 
ol - es  MeTnop 
he * This . as well as the method of sf; is founded on 0 kncwnt 
8 axiom, © the whole is equal to the ſum of all its parts.“ All that re- 
| quires explaining, is the method of placing the numbers, and carrying 
— for the tens z both which are evident from the nature of notation; for 
inte any other diſpoſition of the numbers would entirely alter their value; 
the and carrying one for every ten, from an inferior line to a ſuperior, is, 
hs evidently, right, fince an unit, in the latter caſe, is equal in vere | to ten 
any in the former. 
| Beſides the method here given, there is another very ingenious one of 
proving addition by caſting out the nines, thus : 
Rus 1. Add the figures in the uppermoſt row together, and find how 
many nines are contained in their ſum. 
EY 2. Reject the nines, ang ſet down the remainder , even with the 
figures in the row. 
— 3. Do the ſame with each of the other rows 3 and ſet all theſe ex- 
K. u. ceſſes of nine together, in a line, and find their ſum; then, if the ex- 
JO. | ceſs of nines in this ſum, found as before, be equal to the excele of nines 
2 in the total TWO * . is right. D 
1150 B 2 @ Ex A u 
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" SIMPLE ADDITION, 


MtTHoD or PROOF, 


1. Draw a line below the uppermoſt number, and ſuppoſe 
it cat off. | 

2. Add all the reft together, and ſet their ſum under the 
number to be proved, 3 

3. Add this laſt found number and the uppermoſt line to- 


gether, and if the ſum be the ſame as that found by the firſt 


addition, the work is right. 


EXAMPLES. 


(1) (2) (3) 
23456 22345 3457 
78901 67890 3750 
23450 8752 87 
78901 340 328 
23459 350 17 
hes 41 55 327 
| 307071 Sum 99755 Sum 39087 Fam 5 
283615 77410 _ 4509 
397071 Prof 9976s Po 39087 Proof 


——— — — 
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EXAMPLE. 


4382 2 
$7<6 8 6 
NSF Ti & 7 
|: 18393 5 6 "45 


This method depends upon a property of the number 9, which, ex- 
cept 3, belongs to no other digit Whatever; viz. that any number divided 
by 9, will leave the ſame remainder as the ſum of its figures or digits 


divided by 9; which may be thus demonſtrated. 


Demon. Let there be any number, as 3467; this, ſeparated into its 
ſeveral parts, becomes 3000 ＋ 400 + bo ＋7; but 3000 = 3 X 100 
— 3 & (999 ＋ 1) = 3 X 999 + 3. In like manner 400 4 99 + 4, 
and 60 GN 9 6. Therefore 3467 = 3 & 999 +4X 99 ＋ 6K 


vx 
* 


Low „ 


id 


9821 and 340 together. An. 738528. 


of its being more convenient in practice. 


SIMPLE SUBTRACTION: 


4 Add $635, 2194, 7421, 5063, 2196, and 1245 toge- 
Anl. 26754. 


Add 246034, 298765, 47321, 58653, l 5370» 
6. Add 562163, 21964, 56321, 18536, 4340, 279 and 83 


together. | Unſ 663680. 
7. How many ſhillings are there in a crown, a guinea, a 
moidore, and a fix and thirty? | Anf. 8g. 
8. How many days are there in the twelve calendar. 


moaths? | | nſ. 365. 

9. How many days are there from the 19th day of April 
1774, to 128 27th day of November 1775, both days - exclu- 
kve? * * 586. 


SIMPLE SUBTRACTION. 


S1MPLE SUBTRACTION teaches to find the difference be- 
tween any two numbers of the fame denomination, by taking 
the leſs from the greater, 

| Ru 


8 


5 F > 8 4 


9+3+4+6+7,; and 3467-9 =(3X 999 +44X99+6x 9+ 
3+4+6 +7) 9. But 3 * 999 +4 x 99 + 6 X y 1s, evidently,: 
diviſible by gz therefore if 3467 be divided by 9, it will leave the ſame re- 
mainder as 3 + 4 + 6 + 7 divided by gz and the ſame will held for 89 
other number whatever. Q. E. D. 

The fame may be demonſtrated univerſally thus: 

Demon, Let N = any number whatever, a, L, c, &c. the digits of which 
it is compoſed,, and n = as many cyphers as a, the higheſt digit, is 
places from unity. Then N = a with , o': + b with (n—1) os + e 
with ( —2) 0's, &c. by the nature of notation 3 Dea * (n — 1) 9's 
+a+bx (n—2)9s ＋ Te & (n—3) 9's Tc, &c. = 4 
( — 1) 9 ＋ x ( — 2) 97“ Te Xx ( — 3) 9's, &, +a + b + 
6 &c. but à & (1 — 1) 98 +6 x (n — 2) 9's + © x (n — 3) 9's, Kc. 
ie, plainly, diviſibly by 9; and therefore M divided by g will leave the ſame 
remainder as a+ b + c, &c. divided by 9. Q. E. D. 

In the ſame manner this property may be thewn to belong to the num 
ber three; but the preference is uſually given to the number 9, on ae count 


Now, from the de monſtration here given, the reaſon of the rule itſelf 
is evident; for the exceſs of nines in two or more numbers being taken! 
ſe parately, and the exceſs of nines taken alſo out of the ſum ot the for- 
mer exceſſes, it is plain this laſt exceſs muſt be equal to the exceſs of 
nines contained in the total ſum of all theſe numbers; the * being equal 


to the whole. . ; 
32 | Ti- 


— 
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SIMPLE SUBTRACTION: 


RU . 
1. Place the leſs number under the greater, ſo that units 


may ſtand under units, tens under tens, &c. and draw a line 


under them. 
2. Begin at the right-hand, and take each figure in the 


lower line from the figure above it, and ſet down the re- 


mainder. ; | | | 
3. But if the figure in the lower line be greater than that 


above it, add ten to the upper one, and then take the lower 


figure from it. 


4. Set down the remainder, and carry one to the next lower 


figure; with Which proceed as before; and ſo on till the 
Whole is finiſhed. 
„ Marne e ids. 

Add the remainder to the leaſt number, and if the ſum be 
equal to the greateſt, the work is right. 
EXAMPLES, 
5 (2) + * 
From 3287025 From 5327467 From 1234567 
Take 2343756 Take 1008438 Take 345678 


Rem, 943869 Nen. 4319029 Rem. 888889 


— —— 


Proof. 3287625 Prof. 55327467 Prcef. 1234567 


4. From 2637804. Take 2376982. Anſ. 260822 
s. From 3762162 Take 826541. Anſ. 2935621 
6. From 78213606 Take 27821890. Anſ. 50391716 

74 $ 

Inis rule was firſt given by Pr. Wallis in his Arithmetic, puklithes 


anno 1657, and is a very fimple eaſy method; though it is liable to this 
inconvenience, that a wrong op. ration may ſo.netimes appear to be right; 


for, if we change the places of any two figures in the ſum, it will till be 


the ſame 3 but chen a true ſum will always appear to be ſo, by this proof; 
and to wake a falſe one appear true, there muſt be at leaſt two errors, 
which are directly cppoſite to each other; and if there be more than two 
error, they mult balance amongſt themtelves : but the chance againſt this 
particular circumſtance 15 ſo great, that we may as ſafely truſt to this proof 


as to any other; except, indeed, when a perſon, who knows the method, 


has a mind to tranſpoſe the frgures in the manner above-mentioned; which 
muſt always be guarded againſt, 


Denon. 1. When all the figures of the leaſt number are leſs than 
their correſpondent figures a the greater, the difference of the figures 


1 


he 


% 


S1MPLE SUBTRACTION. = 


„, The Arabian method of notation was firſt known in 
England about the year 1150, how long is it finee, to this 


N preſent year 1787? : An. 637 years. 
@ 8. Sir Iſaac Newton was born in the year 1642, and died 
1 in 1727, how old was he at the time of his deceale ? 
i Fe: £65 An}. 85 years, 
x 9. A grant of the crown, anno domini 1237, was forfeited 
1 137 years before the revolution in 1688; how long did the 
N ſame ſubſiſt? ä Anſ. 314 years. 
| | 10. Homer was born 2520 years ago: How many years 
+ was that before the birth, of Chriſt, which is 1787 years 
< ago? 3 | Anſ. 733. 
11. Chriſt was born about the year of the world 4000; 

the flood happened in the year 1656: How many years was 

the flood before Chriſt ? | . Anſ. 2344. 

e 12. The reformation commenced in the year 1517; King 
Charles was beheaded in 1648; and his ſon Charles IId was 
reſtored in 1660: How many years were there between each 

of theiè events? | Anſ. 131, 12, ond 143. 

= 13. The mariners compaſs was invented in 1302; pyinting 
fl in 1440; and America was diſcovered in 1492: How many 


years were there between each of theſe diſcoveries ? 5 
| Arſ. 13%, $2, and 190. 
9 14. Gun-powder was invented in 1344; the Powder Plot 
a was diſcovered in 1605: How many years were there be- 


* tween, and how many are there ſince each of theſe events? 
* | Ar}. 
Þ- DR i OT 
& in the ſeveral like places muſt altogether make the true difference fought z 
10 becauſe, as the ſum of the parts is equal to the whole, ſo muſt the ſum 
he of the differences of all tac fimilar parts be equal to the difference of the 
a whole. 8 8 ; | 
00 2. When any figure of the greater number is leſs than its corre ſpon- 
his dent figure in the leaſt, the ten, which is addey by the rule, is the value 
t 3 of an unit in the next higher place, by the nature of notation; and as 
be the one which is added to the next place of the leſs number diminiſhes 
; the correſpondent place of the greater accordingly, this is only taking 
ris from one place, and* adding as much to another, by which the total is 
wo never changed. So that by this means, ths greater number is reſolved 
his into ſuch parts as are each greater than, or equal to, the ſimilar parts 
"of of the leſs; and therefore the difference of the correſponding figures, 
ds taken together, will make up the difference of the whole, as be fore. 
0 EF © OY | | 5 | 
The truth of the method of proof is evident; for the difference of two 
Tan numbers added to the leſs is, manifeſtly, equal to the greater, 


MuLT1s« 


 Simyele MurTiPLICaTION. 
| TE MuLTIPLICATION TABLE. we 
: 4| 0 |- "<0 
+ 8 8 4 8 s 48 N 
14 10 6 times | 9 is 54 
: 0 * BS IO 60% 
2 times | 7 is | 14 11: 4:66] 
8 16 12 72 
9 18 * — 
10 20 N 
11 22 | { | 2 
12 24 „ 2 
„ 3] 9 7 times 155 18 Io: 
: 4 5 . 1 77 
e 
5 7 : | 21 —— — vpvy— ere ee ne tnnrn 
3 times | of is 2 4 g 64 | 
E: I {| . 
10 30 times | 10 is 80 
ö 4111 | 33 3 11 | 88 
75 12 36 — 12 | 96 
; 4 1 . 1 
| 5 20 1 9 81 | 
66 C 
| | 7 | of || 9 vanes 11 9 90 
4 times | 8 is | 32 12 108 
296d 9 36 _ — 
| 10 40 10 100 
111 4410 times 11 | is 110 
5 7 25 8 4 1 i | 8 
5 1 "IG Log $f 1121 
| p 7 35 times | | us 132 
5 88 | 
s times 18 3 
5 9 45 — 
| 110 50 | A 7 5 f 
| 11 5 12 times 12 is 1144 
| 12 0 „ 
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StmyLE MULTIPLICATION. = 
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: SIMPLE MULTIPLICATION. 


GC vyLE MULTIPLICATION is a compendious method of 
addition, which teaches to find the amount of any given 
number of one denomination, repeated a certain number of 
times. | | : 

The Number to be multiplied is called the Multipli- 
_ | e 

The Number you multiply by is called the Multiplier. 

The Number found, after the work, is fimiſhed, is called 
the Product. id 5 

Both the Multiplier 2nd Multiplicand are, in general, 
called Terms, or Factors. 1 


F 4 
—— 5 — 0 


8. 


N A 3 A” ww *— 


Rur“. 


1. Place the multiplier under the multiplicand, ſo that 
. units may ſtand under units, tens under tens, &c. and draw 
| a line under them. 5 : 
) 3. Begin at the right-hand, and multiply every figure in 
the multiplicand by each of the figures in the multiplier, 
z. Reckon how many tens there are in the product of 
every two ſimple figures, and ſet down the remainder . 
Sug | under 


n a —— 
— a f 


pe — — 


* Demon, 1. When the multiplier is a ſingle aistt, it is plain that the 
product is properly determined by the rule; for by multiplying evety 
figure by it, that is, every part of the multiplicand, we multiply the 
— whole ; and by writing down the products which are Jeſs than ten, or 
) the exceſis of tens, in the places of the figures multiplied, and carrying 

the number of tens to the product of the next place, is only gathering 
ö together the ſimilar parts of the reſpective products, and is, therefore, 
) 


— 


—_— 


— 


the ſame thing, in effect, as if we wrote down the multiplicand as often 
a the multiplier expreſſes, and added them together: for the ſum of 
every column is the product of the figures in the place of that column 
and theſe products collected together are, evidently, equal to the whole 


1 
7 
1 
! 
1h 
; 
5 
1 
: 
FN 
; 
i 


| required product. | 
| WW 2: If the multiplier be a number made up of more than one digit, 
| After we have found the product of the multiplicand by the firſt figure 
e the multiplier, as above, we ſuppoſe the multiplier divided into parts, 
1 and find, after the ſame manner, the product of the multiplicand by the 
; | lcond figure of the multiplier z but as the figure we are aun oy 


10 Sur LE MULTIPLICATION, 


under the figure you are multiplying by, and if nothing re. 
mains, a cy pher. | 
4- Carry as many ones as there were tens to the product 


of the no Os, and proceed, in like manner, till the 
whole is finiſhed. | 


5. Add all the products together, and their ſum will be 
the anſwer required. | | 
M ro or PROOF, | 

Make the former multiplicand the multiplier, and the mul. 
tiplier the multiplicand; and if the product, found from this 
operation, is the ſame as before, the work is right, 

5 EXAMPLES. | 
Mult. 2984 342 


by 342 _ 2984 

—— — — — 

5968 1368 
11938 2736 
8952 3078 


1020528 Prod. DID 
35 x 1020528 Proof. 


Kands in the place of tens, the product muſt be ten times its ſimple va- 
lue; and therefore the firſt figure of this product muſt be placed in the 
place of tens; or, which is the ſame thing, directly under the figure we 
are mukighying by. And proceeding in this manner ſeparately with all the 
figures uf the multiplier, it is evident that we ſhall multiply all the parts of 
the multiplicand by all rue parts of the multiplier, or the whole of the 
multiplicand by the whole of the multiplier ; cherefore theſe ſeveral pro- 
2 K —_ added together, will be equal to the whole required product. 

The following examples are ſubjoined to make the reaſon of the rule ap- 
pear as plain as poſſible. 


(1) (2) | 
7565 1375435 | 
5 4567 
1 9628045 = 7 times the mult. 
300 = bo X 5 r 60 times ditto. 
2500. = -. $00 K BR 500 times ditto, 
35009 = 7000 X 5 5501740 = 4000 times ditto. 
37325 = 7565 X5 6281611645 = 4567 times ditto. 
6 — — — —— 


Beſides 


wlt, 


des 


SIMPLE MULTIPLICATION. 11 


3. Multiply 32745675474 by 2. 4%, 65491350048 


4. Multiply 374328756432 b y Z- Anf. 1122986269296 
5. Multiply-5806342748 by 4. Anſ. 23225370992 
6, Muitiply 8435674 674 by . As 421783728370 


7. Multiply 274567546473 by 6. 4½% 1647405278838 


8. Multip'y 3432843 "6 2847 by 8. * 434627462776 
4 Multiply 8643597 by 9. A. 77792373 

10. Mpltiply 796534289 by 11. Anſ. 81761877179 
11. Multiply 374656461 by 12. Anſ. 39295877532 
12. Multiply 7324687567 by 15. Anſ. 1098703 13505 
13. Multiply 94713761 by 18. A. 1704847698 
14. Multiply 273580961 by 23. Anſ. 6292362103 
15. Multiply 27501976 by 271. Anf. 7453035490 


16. Multiply 82164973 by 3227. - Av. 248713373271 


17. Multiply 6247386495 by 27356. Auf. 170903504957220 
18. Multiply 8490427 by 874359. Au. 7428927415293 
19. Multiply 123456789 by 123456789, An. 154415787 $01905210 


ConTracTtions, 


K 3 there are e in the numbers to be multi- 
ie 


RU LE. 


1, If the cyphers are at the right-hand of the numbers, 
multiply the other figures only, and place as many cyphers to 
the On of the ones. as are in both the a k 

2 en 


Beſides the method of proof given above, there is another very conve- 
nient and eaſy one by the help of that peculiar property of the number 9, 
mentioned in addition; which is performed thus: 

Rur E 1. Caſt the nines out of the two factors, as in addition, and ſet 
down the remainders. 

2. Multiply the two remainders together, and if the exceſs of nines in 
their product be equal to the exceſs of nines in the total product, the worle 
is right. 


EXAMPLE. 


4215—z = excebs of 9's in the multiplicand, 
878—5 = ditto in the multipliers 
33720 
29505 
33720 
37007706 = : ditto } in the Product, = — 8 of 


12 S$i1mPpLEeE MULTIPLICATION; 


2. When the cyphers are in any part of the multiplier, neg. 
lect them as before, obſerving. to place the firſt figure of 
| 3 product exactly under the figure you are multiplying 

Ye h | 


EXAMPLES, 


| Mult. 426000 Mult. 8057069 
r by 700590 
852 15 40285345 
4 56399483 
Prod. 937 2c00000 Prod. 564397683450 
2. Multiply 461200 by 72000. . Anſ. 33206400000 


3. Multiply 815036000 by 70300. An}. 5729703080c000 


II. When the multiplier is the product of two or more 
numbers in the table. 


RuLEe®, 
Multiply by each of thoſe parts ſeparately, inſtead of the 


whole number at once. 


—— w 


= OS 
— * . 


- 


* 


Demon. of the Rule. Let M and N be the number of 9's in the facton 
to be multiplied, and à and 6 what remains; then M + aand N + 6 will 
be the numbers themſelves, and their product is (Mx N) + (MX) + 
(N Xa) + (a x); but the three firſt of theſe products are each a pre- 
ciſe number of g's, becauſe one of their factors is ſo: theſe therefore 
being caſt away, there remains only a X; and if the 9's are alſo caſt cut 
of this, the exceſs is the exceſs of 9's in the total product; but a and 6 are 
the exceſſes in the factors themſelves, and a x 6 their product; therefore 
the rule is true. Q. E D. | 

This method is liable to the ſame inconvenience with that in addi- 
tion. 

Multiplication may alſo, very naturally, be proved by diviſion; for 
the product being divided by either of the factors will, evidently, give 

the other; but it would have been contrary to order to have given this 
rule in the text, becauſe the pupil is ſuppoſed, as yet, to be unacquainted 
with diviſion. | | „ 

* The reaſon of this method is obvious; for any number multiplied by 
the component parts of another, muſt give the ſame product as if it were 
multiplied by that number at once : thus, in example the ſecond, 7 times 
The given number multiplied hy 8, makes 56 times that given number, 23 
plainly as 7 times 8 makes 56. | 8 
8 . Ex + M* 
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6. Multiply 123456789 by 1440. 


S1mePLEeE DIVISION. 


| EXAMPLES. 
1. Multiply 123456789 by 25, or by 5 
5 133456789 
1 
617283945 
5 


| 3086419725 the Product. 
2. Multiply 364111 by 56. Arſe 20390216 
3. Multiply 46123101 by 72. Anſ. 3320863272 
4. Multiply 7128368 by 96.  Avn/. 684323328 
5. Multiply 61835720 by 132. Auſ. 8102315040 
Anſe 177777776160 


SIMPLE DIVISION. 


S1MPLE Drivts tox is a compendious method of ſubtrac- 
tion, which teaches to find how often one number is contained 
in another of the ſame denomination. | 1 

The number to be divided is called the Dividend. 

The number you divide by is called the Diviſor. 

The number of times the dividend contains the diviſor is 
called the Quotient. N | 

If the dividend contains the diviſor any number of times, 
and ſome part or parts over, thoſe' parts are called the Re- 
mainder. | | | 


times 5. 


| RuLE*. pri] 
1. Draw a curved line on the right and left of the dividend, 
and write the diviſor on the left. 
= | +7... 2; Nuk 


——— 


* According to the rule, we reſolve the dividend into parts, and find by 
trial the number of times the diviſor is contained in each of thoſe parts; 
the only thing then which remains to be proved is, that the ſeveral figures: 
of the quotient, taken as one number, according to the order in which they 
are placed, is the true quotient of the whole dividend by the diviſor; 
which may be thus demonſtrated : „ 

Demon, The complete value of the firſt part of the dividend; is, by the 
nature of notation, 10, 100, or I10C0, &c, times the value of which it is 
taken in the operation, according as there are 1, 2, 3, &c. figures ſtanding 
before it; and conſequently the true value of the quotient figure belonging: 
to that-part of the dividend is alſo p o, 100, or 1000, &, times its fimple 

Ns | value. 


———ů n — — — — AD <> Dai 


— —:Ʒ—ũ—ẽ —ũ— ä — — ———— 
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2. Find how many times the diviſor is contained in as many 
Agures of the dividend as are juſt neceſſary, and place the 
number on the right. 7 

3. Multiply the diviſor by this number, and place the pro. 
duct under the figures of the dividend above mentioned. _ 

4. Subtract this product from that part of the dividend 
under which it ſtands, and bring down the next figure of the 
/ or more if neceſſary, to the right of the remain. 

er. | FF 

5. Divide this number, ſo increaſed, as before, and ſo on 
till the whole is finiſhed. : Wars i 

N. B. If it be neceſſary to bring down more figures than 
one to the remainder, in order to make it larger than the di. 
viſor, a cypher muſt be written in the quotient for every figure 
ſo brought down. | 


WD 
METmoDd or PROOF, 


Multiply the quotient by the divibr, and if this product, 
together with the remainder, be equal to the dividend, the 


wark.1s right. 
Ex AM- 


2 


* — 
— — 
— 


: value, But the true value of the quotient figure belonging to that part of 


the dividend, as found by the rule, is alſo 10, 100. or 1000, &c. times its 
fample value z for there are as many figures ſet before it as the number of 
remaining figures in the dividend; and therefore this firſt quotient figure 
taken in its complete value, from the place it ſtands in, is the true quo- 


tient of the diviſor in the complete value of the firſt part of the dividend. 


For the ſame reaſon all the reſt of the figures of the quotient taken ac- 
cording to their places, are each the true quotient of the diviſor in the 
complete value of the ſeveral parts of the dividend belonging to each; be- 
cauſe, as the firſt figure on the right-hand of each ſucceeding part of the 
dividend, has a leſs number of figures by one ſtanding before it, ſo in like 
manner have their quotients: and, conſequently taking all the qubtient 
figures in order, as they are placed by the rule, they make one number, 
which is equal to the ſum of the true quotients of all the ſeveral parts cf 


the dividend; and this, therefore, is the true quotient of the whole dividend 


by the diviſor, J. D. : 
To leave no obſcurity in this demonſtration, I ſhall illuſtrate it by an 
example; in which I ſhall ſet down the ſeveral parts of the dividend and 


| quotient, according to their true values: For this purpoſe let 8560 be 


divided by 36, and the work will ſtand thus: 
| | Diviſor 


c)1 


 S1tmyLE Diviston. 9 


EXAMPLES. 

(1) B „ (2) 
9135457294868 365) 123456789 (338237 Quot. 
. _ 1095 

27091450913 Lots 
— 1 a 395 
O * 
338237 Quot. 2 
365 Diviſor. 3006 
= _— 2920 
1691785 ae 
2029422 867 
1014711 1 730 
— ada — 
123456505 Product. 1378 
284 Rem. 1095 
123456789 Proof, 2839 
| | 2555. 
284 Rem. 


3. Divide 


— 


Diviſor 36)8560- dividend. 


iſt, part of the dividend.. ö 8 500 | | . 
36 X 200 = 72004 200 the 1ſt, quotient, 
iſt. remainder . F ©. * _ 1300 
| add F600 
20. part of the dividend. 1360 I 
36 x 30 1080... 30 the ad. quotient. 


b 20. remainder © 089 „ 3 280 ; : 
add „ © | 


d. part of the dividend ,. 28 : | 
36 Xx 7 252 7 the 3d. quotient. 


— — 


Laſt remainder ,....... 28 3237 ſum of all the quo- 
| | | — tients, or anſwer. - 

| When there is no remainder to a diviſion, the quotient is the abſolute 
and perfect anſwer to the queſtion 3 but where there is a remainder, it 
May be obſerved, that it goes ſo much towards another time as it ap- 
| | C2 | proaches - 


5 
| 
| 
| 


om 
—— 2 — 


— — — 
—— 0 ARE ops 1d 
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3. Divide 3756789275474 by 2. Avr/. 1878394637737 
4. Divide 547485764765 1 by 3. Ax. 1824952549217 
5. Divide 652783754732 by 4 nf. 163445938083 


6. Divide 2345678964 by 6. Anſ. 350940494 _ 
7. Divide 12345078900 by 7. An/. 17636684142 
8. Divide 9876543210 by 8. Arſe 12345679015 

9. Divide 1357975313 by 9. Ans. 1508861455 

10. Divide 570196382 by 12. An. 475163055; 
11. Divide 3217084329765 by 17. Ar. 1892755488002} 
12. Divide 321147368 by 27. Anſ. 1189434633 
13. Divide 137896254 by 97. Anſ. 142161034 

14. Divide 1406373 by 108. Anſ. 1302148 


15. Divide 3405657254 by 345- An. 9871470375 


16. Divide 5713070046 by 678. - Anſ. 8426357 


17. Divide 293839455930 by 8405. An. 34960078485 
18. Divide 4637004283 by 57606. Anſ, 8049643422 
19. Divide 352107193214 by 210472. Anſ. 167294015853 t 


20. Divide 55 800 1172606176724 by 2708630425. 


Anſ. 206008604 —24 rem. 
ON- 


3 * — * 


Proaches to the diviſor; thus, if the remainder be a fourth part of the di- 
viſor, it will go one fourth of a time more; if half the diviſor, it will go 
the half of a time more; and ſo on. In order, therefore, to complete the 

quotient, put the laſt remainder at the end of it, above a ſmall line, and the 


diviſor below it. R 
As it is ſometimes difficult to find how often the diviſor may be had 
in the numbers of the ſeveral ſteps of the operation; the beſt way will 
be to find how often the firſt figure of the diviſor may be had in the 
firſt, or two firſt, figures of the dividend, and the anſwer made leſs by 
one or two is generally the figure wanted: beſides, if after ſubtracting 
the product of the diviſor and quotient from the dividend, the remainder 
be equal to, or exceed the diviſor, the quotient figure muſt be increaſed ac- 
cordingly. | | x 
The reaſon of the method of proof is plain; for ſince the quotient is 
the number of times the dividend contains the diviſor, the product of the 
quotient and diviſor muſt, evidently, be equal to the dividend. 
There are ſeveral other methods made uſe of to prove diviſion, the beſt 
and moſt uſeful of which are the following. 8 | | 
9 the remainder from the dividend, and divide this num- 
ber by the quotient, and the quotient found by this diviſion will be equal to 


the former diviſor, when the work is right. : 
Rule II. Add the remainder, and all the products of the ſeveral quotient 
figures by the diviſor together according to the order in which they ſtand 


15 4 work, and the ſum will he equal to the dividend, when the work is 
right. | 


Na 


= = © & & & 


7 
7 


17 
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CONTRACTIONS. 8 
I. When cyphers are annexed to the diviſor. 
RU LE“. 
Cut off the cyphers from the diviſor, and the ſame number” 
of figures from the right-hand of the dividend; then div:de 
the remaining figures by each other, as uſual, and the quo- 
tient will be the anſwer, | 
If any thing remains after this diviſion, place the figures 

cut off from the dividend to the right-hand- of it, and it will 
be the true remainder. | 

| EXAMPLES: 
1. Divide 46748696 by 20 
. 2,0) 4674869, 6 


\ 


2337434—43$ Quotient. 

Rule III. Subtract the remainder from the dividend, and what remains 

will be equal to the product of the diviſor and quotient z which may be 
proved by caſting out the nines as was dune in multiplication, ; 

To avoid-obſcurity, I ſhall give an»example proved according to all the 
different methods. | 2 | 


$7)12689(145 Quot. 12689 
| . 87 5 © wo | 74 | 
398 145)12615($7 Proof by Diviſions + 
348. 1160 | 
509 2015 
435 1018 : 
2 0 74 | l | * : 
12689 b pony” 145 : 
87 
Proof by caſting out the 9's, a 
1 = exceſs of 9's in 145 1015 
6 = ditto in 87 1160 
Wi tal 74 


Ix G 6 ＋ ditto in 1268974. „5 
b ES 112689 Proof by Multiphcati 
The reaſon of this contraction is eaſy to conceive: for che cutting ＋ 4 

the ſame. numbers of figures from each, is the ſame as dividing each 

them by 10, 100, 1000, &c. and it is evident, that as often as the Whole 

Giviſor is contained in the whole dividend, ſo often. mult any part of the 

diviſor be contained in a like part of the dividend This method is only 

0 avoid a needleſs repeticioh of cyphers, which would happen in. the com- 

mon way, as may be ſeen by working an example at large. 5 


* 


77 OR * 
—— * 7 


—— — ̃ ͤ ——— U— 


0 


| 
| 
| 
| 
| 
| 
j 
| 
| 


_ evidently, the ſame as the fixth part of the whole; and fo of any other 


* for and quotient, added to the remainder, be equal to the dividend, their 
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2. Divide 310869017 by 7100, 
| 11,00) 3108690, 17 (43784 Quotient. 


284 1 
268 Y 
213 
$59 F 
497 
— 3 
599 , 
568 I 
e ral 
310 
284 ; 
: | 2617 ; | ſab 
3. Divide 7380064 by 23000. Auf. $20222 56 oF” 
4. Divide 29628754963 by 35000. Anſ. 84653522299 8 
II. When the diviſor is the product of two or more num- 
bers in the table. . t Let 
RU l E *. 


Divide by each of choſe numbers ſeparately, inſtead of the 
whole diviſor at once. © . 
2 5 | Exam: 


- K 
— 2 - 


This follows from contraction the 3d. in multiplication,. of which 
it is only the converſe; for the third part of che halt of any thing is, 


number, | | 

The true remainder, in queſtions wrought by this contraction, is found 
as follows: | 
Rule. Multiply the quotient by the diviſor, and ſubtra the product 
from the dividend, and the reſult will be the true remainder. 

The truth of this is extremely obvious; for if the product of the divi- 


roduct taken from the d:vidend n,uft leave the re malnger. 
But the rule which is moſt commonly made uſe of is this: 
Rule. Multip'y the laſt remainder by the preceding diviſor, or laſt but I 
one, and to the product add the preceding remainder ; multiply this ſum by hi 
the next preceding diviſor, and to, the product add the next preceding e- Fro 
mainder; and fo on, till you have gone through all the diviſors and re- * 
mainders to the fit. 5 | | 


ExAu- 


— 
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EXAMPLES. 
1. Divide 31046835 by 56. 


7)31046335 
8)4435202—1 
. . 5544076 the quotient. 
2. Divide 7014596 by 72. An. 9742475 
3. Divide 5130952 by 132. Anſ. 3886812; 
4. Divide 83010572 by 240. Anſ. 745902 ig 


III. To perform diviſion more conciſely than by the gene- 
ral rule. 
RV ILIE“, | 
Multiply the diviſor by the quotient figures as before, an 
ſubtract each figure of the product from the dividend, as you 
produce it; aiways remembering to carry as many to the next 
figure as were borrowed before. | 


— 


4 
0 —— 


EXAMPLE. 


Let 64865 be divided by 144. I the laft remainder, 

9964365 | | Mult. 4 the preceding diviſor. 
4) 7207—2 4 | 
Add 3 the 2d. remainder, 
450—1 Mult. 9 the firſt divjſor. 
Arſ. 450 | 63 | NE 
£ Add 2 the fuſt remamder. 
4 65 


To explain this rule from the example, we may obſerve, that every unit 
of the It quotient may be looked upon as containing 9 of the units in 
the given dividend 3 conſequently every unit that remains will contain the 
ſame; therefore this remainder muſt be multiplied by 9 in order to find 
the units ic contains of the given dividend. Again, every unit in the 
next quatient will contain 4 of the preceding ones, or 36 of the firſt, that 
% 9 times 43 therefore what remains muſt be multiplied by 36; or, which 
is the ſame thing, by g and 4 continually. Now, this is the ſame as the 
wile; for inftead of finding the remainders ſeparately, they are reduced 
fron the bottom upwards, ſtep by ſtep, to one another, and the remaining 
units af the fame clais taken in as they occur. | 

* The reaſon of this rule is the Tame as that of the general rule, p. 15. 
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| EXAMPLES 
1. Divide 3104675846 by 833. r 
LY $33) 3194975846(3727 101777 the quotient. 


N 

wn © 

— 

2 4 

O DD -Þ ry 
CD Mt — — 


= | 713 | | 
2. Divide 29137062 by 5317. Anſ. 54195312 
3. Divide 6:015735 by 7803. Au. 79475381 
4. Divide 4327562845635 74 by 873469. 5 


COMPOUND ADDITION. 


 Comeound AppirTtion teaches to collect ſeveral num. 
bers of different denominations into one ſum, 


RU L REX. 


1 r. Place the numbers ſo that thoſe of the ſame denomina- 
8 - tion may ſtand directly under each other, and draw a line 
[ below them. | | 

2. Add up the figures in the loweſt denomination, and 
find how many units, or ones, of the next higher denomina- 
lit tion are contained 1n their ſum. 

p 3. Write down the remainder, and carry the ones to the 
| next denomination, which add up in the ſame manner as 
| before. . 

4. Proceed thus through all the denominations to the 
| 1 higheſt, whoſe ſum, together with the ſeveral remainders, will 
l give the anſwer required. | | 
| The method of proof is the ſame as in ſimple addition, Pros 


e 


| | 8 


— 
' 


— — 


V # The reaſon of this rule is evident from what has been ſaid in ſimple 
| addition: for, in addition of money, as 1 in the pence is equal to 4 in, 
| the farthings; 1 in the ſhillings to 12 in the pence. and 1 in the pounds 
1 to twenty in the ſhillings; therefore, carrying as directed, is nothing 
| more than providing a method of placing the money ariſing from each 
11 column properly in the ſcale of denominations; and this reaſoning will 
itt hold good in the addition of compound numbers of any denomination 

| whatſoever, | | | ; - 
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| TABLES or Mod E x. Rs 
2 Farthings make 1 Halfpenny z 2. dl. N | 
4 Farthings —— 1 Penny 4. 42 1 „ 


12 Pence. — 1 Shilling . 498 12 1 Le 
20 Shillings — 1 Pound . 960 e 
Pence TABLES. 


«- 5. A, 2 4. 5 4 
12 make 1 $9: 7: 8 
24 — 2 30 — 2 6 
3 „ 
48 — 4 50 — 4 3 
60 — 5 60 — 5 © 
b 2 — 6 70 — 5 10 
4 — 7 80 — 6 8 
965 — 8 90 — 7 6 
1. 108 — 9 100 3 4 
120 — 10 110 — 9 2 
i 120 — 10 0 
| ExAur T=. : . 
1 7. i fo - a. by 4. te - d, 8 . J. d. 
f ͤ 
4 87 17 74 $54.17 21 | 700 10 ich. 
+ 75 18 23 111 CS I Þ 
„„ 87 19. 7 5 17 ze 
10 10 103 31 „% 33 =; 0 18 
8 27 10 5+ 0 IF. 
Im 376 3 10 1404 14 64 200 9 10 
202 10 is 698 17 3 733 17 6 
Proof 376 3 ——_— 1404 14 63 —_ o LT, 
„ „„ : +2, +, 
in, 228 14 6 678 132 4 CE "ET 
nds 327 18 41 287 6 2 7 10 Th 
uy 579 12 64 438 15 4 123 8 8 | 
ory 109 18 10 "424 19: 4 47 16 9 1 
tian 730 10 11 840 12 91 . Eo 
| 185 14 2 n 34-8 16 10s . 


— nn nn e ds 9 


22 CourovnD ADDIT Ie. 
J. J. d. 200 J. | 5. d. J. J. | d. 
368 10 3 567 8 9 1728 10 84 
257 10 5 259 16 84 457 10 6 
88 11 42 287 6 74 328 19 95 
33 10 © 87 15 4 478 12 25 
12-13 5 25 16 238 14 10 
1 24 10 2 50 10 6 

gam 5 

Proof Ds 5 12 


A, owes B. for bread, 9 J. 67. 31 d.; for cheeſe, 44. 34; 
for tea, 10/. 9s. 5 d.; for butter, 3 J. 21 d.; for ſugar, 121, 


I d. for other articles, 26 J. 13. 644, What is the amount 
of the whole debt ? | 


EXAMPLES or WEIGHTS axv MEASURES, 
Tor Warour. 


TABLES. | 
Grains. dr. gr. dt. 
24 Grains make 1 Pennyweight dw, 24= 1 ex. 
20 Pennyweights 1 Ounce oz, 480= 202 1 þ 
12 Ounces —— 1 Pound lb, $5760=240=12=1 


By this Weight are weighed Gold, Silver, Jewels, al 
Liquors. | 
EXAMPLES. 
lb. 


6. oz. dot. gr. 0%. deut. gr. 
Add 14 6 12 13 Add 10 8 11 17 
355 42 5 16 12 
11 @- 9 16 1 
2 7 15 20 31 6 8 
13 2 10 19 % d % „ 
„ VE 
Sum 66 1118 5 Sum 171 3 132 


| 


— 


CoMuTrOunD ADPDITIo W. 23 


. oz. dut. gr. 1b, oz. dwt. pr. 
Add 100 10 19 20 Add 171 6 13 14 

„ 1 6 0 5 391 11 9g 12 

| . 30 81 

„ 94 7 3 18 

VVV 42 10 15 20 

. 31 0 8 21 
” Sum 621 8 10 19 

85 Ib, ot. dkꝛut. gr. lb. oz. daut. gr. 

1 Add 49 8 7 10 Add 27 10 17 18 

56 3 13 23 17 9 12 14 

bn 99 11 19 1 33-0 "19-28 

9 9: 99 0 1 

TT ST 30. 3. #. O© 0 19 8 

250 o o 18 20 89 23 

unt . e =” 2 TR 


What is the ſum of 48 18. 11 oz, 18 dat. 21 gr.; 42 /b, 
yo oz, 14 det.; 40 1b. g oz. 16 dwt. 20 gr.; 30 1b. 8 ox. 
5 dot. 23 gr.; 38 1b. 10 0%. 10 dwt.; 5316. 17 dur. 
1387.7 es Anſ. 261 Hb. 4 0%. 13 dwts. 4 gre 


AroTHECaRIES WEeLlGHT., 


| | TABLES. | 
Grains. | WER . > | 
20 Grains make 1 Scruple /. or 3 
3 Scruples 1 Dram ar. or 3 
8 Drams — 1 Ounce oz. or 
, 12 Ounces 1 Pound . or Fl 
7 Grains, | 
2 20 = 1 Scruyle. 
8 60 = 3 = 1 Dram. 
2 4% = "24 Oase, 
15 5760 = 288 = 96 = 12 = 1 Pound. 
_ Apothecaries uſe this weight in compounding their medi- 


do 


ines, but buy and ſell their drugs by Avoirdupois weight. 
Ex au- 
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i,  EXAMPLBS.- By 
5 3 39g. 3. 3 9\g. 3 9 g. Wa 
F TT. 37 8 ſome 
rr 72-719 ö 0 and 
0 4 6 1 19 5 of 24 
15 9 7 JI 13 . 1 42. 11 
%%%ͤß OO OO G6 
19-10; -2 #7 V 
F 9 9 819 
a Nn 53 7 2 1 26 C 9 
Is, os. dr: ſec fr. 0%. rs JC gfx. u, fe. g. 
„ „ 79 1 17 
33.9: 4-0: 4 7.0: 2-33" 419-3 
. 11-7. 0-5-0 0” :10 2 
113 © -Y 00 1-414 
es 1 0 8 19 223 3 4  & 8:0 
232. 1 . 8 7 . 19. 1 19 


An apdthecary made a compeſitiol of five ingredients; 
the firſt weighed 3 4%. 7 o. the ſecond, 11 cz. 7 dr. 13 gr. the 
third, 5 16. 2 ſe. the fourth, 1 156. 3 dr. 1 fc. and the fifth, 
5 th, 5 ox. 2 dr. Ic. 7 gra. What was the weight of the 


whole ? 
| 1 WeEeiGHrT. 
TABLES. | 
Drams. . | 5 dr. 
16 Drame- --* make 1 Ounce. 02. 
16 Ounces 1 Pound lb. 
28 Pounds — 1 Quarter gre, 
4 Quarters —— 1 Hundred Weight cut. 
20 Hundred Weight — 1 Ton Ton, 
I Ounce, 
1 } 
445 =: 28: = 1 Quarters: | "of 
1792 = 142 = 48 . 1- Hund, We, 1 
35840 = 2240 = 80 = 20 = 1 Ton. 94 


_ Oe gn nun ut gt YT on i my — WIN un HI Ps wr mnt A ˙7r˖⏑ß: CEE BE TOs COIN — ̃ AAA" <4. 
— _ —— — — — - — =_ o — — 
. 1 Bee Dr Is a 


ComrounDd ADDITION. 25 
By this Weight are weighed all Things of a coarſe 4 
| droffy nature, as Butter, Cheeſe, Fleſh, Grocery Wares, an 
| ſome Liquids, Bread, Corn, &e. and all Metals wary Gold 
and Silver: But ſeveral kinds of Silks are weighed by a /b. 
of 24 0z. and Butter, in ſome Countries, is from 16 to 32 
| n. ina 16. 455 | 
AA s. | 
T. Cut. gr. lb. o. Cut. qr. Ib. oz. dr. 
44 14 2 20 74 20-3; 37: 16 43 
% inn 1 d 7% 
| 400-14 3 22-28 10 1 3 8 
7 6 2 1. 23: 
36 10 2 9 10 4:3 1 | 
| 49 9 1 16 9 27 0a. 2 0 
| 7: 16.8 :$ . „ 
3 4 3 14 13 F. N 2-13 1 
— — — — — 
373 17 1 4 10 2 13 13 6 1 
KOTA 3 de Tp x" | 2 3 q 
775 Cut. gr. Ib. on. M. T. Cæut. gr. 1b. ox. 1 
; . 15 12 1 10 10 
nts; C 21 8:2 0 | 
the 9g. 4.9.79 83 19 3 15 5 | 
ich, 10 © 18 12 11 36 1 20 Þ$ = 
he 4.5 $70 4:2. 7 11 1 29 11 | 
6 1 19 8 1 zo. p= 97 
$1 @ 026: 6 12 13 1 14 9 
12 2 0 0 13 99 ⏑ 1 | 
* — — — ——— — e tf 
5 Cut. gr. lb. og. dr. Cwt,- gr. tbe o. 2 
b. 24 3 25 10 8 n #%s $1 li 
rs, 27.72. 1 - 4, -0 . "5. | 
N 8 18. 11 85 g 
7 n e [1 
"Ys oe Se ou RR os 2 
A Shopkeeper buys 3 gr. 14 /b. of Teas. 1 #24 46. of 
Coffee 3. 5 Cavt. 2 grs. 5 1b. of Sugars; 2 3 13 e. 
9dr, of Spices; 13 Cw. 1 gr. 24 18. of Hops, and other 
By 7:5: Articles 


26 : 8 ADDITION. 


Articles weighing 3 Cut. 17 1b, 7 0%. 13 ar. What is the 
true of the Whole? 


il. as cur. 3 1b, 5. 6 dr, 


Woot. Wzrcur. 


TABLES. 
7 Pounds make 1 Clove - Cl. 
2 Cloves 1 Stone St. 
2 Stone — 1 Tod T. 
6 Tods and a Half — 1 Wey _ W. 
2:Weys- — 1 Sack Sa, 
12 Sacks —— 1 Laſt . 
And a Pack i is 12 Score 2 | 
Pounds, | b 
„ 1 Cee; 
144 3 21 dee, 
T 
1 = 1 55.034 = 1 Wey. 
„ NMwzT WW SINE TX, Sack, 
4368 = 624 = 312 = 156 = 24 = 12 1 Laſt. 


EXAMPLES, 


La. Sa. V. T. St. Cl. V. T. S. Cl. . FE 
It 4 0 F3-6- x4: 152-0 
V C 
„ 1 1 & © b i $. 

rin 77 
. 9 4 181 6 
66 — 0 2 0 | . 9 6 
La. 84. „ 4. RS. 7 Si. Cl. Bb. 

29 8 40 4 1 1 e 
F 14 0 1 4 
8 6 © 5 o o Is 0 2 
6::103 e 7 1.73 © 
o o o 6 1 © 1 
"0 1:.2:0-8 . 


— 
8822 
Z 


* 
— 


the 


4 


da. 


 Courovny Apvition. 


27 
45 1 3 1 0 15 85 4 11 5 
C 9 0 5 | 
29 1.0710 T4 0 0473 
. 1 114 
9-174 1:22 15 0 1 1:3 - 
Lone MErasSuRE. 
7 .) 7 TABLES. = 
Barley Corrs, 5 5 Har. 
3 Barley Corns make 1 Inch In. 
12 Inches - 1 Foot Ft. 
3 Feet — 1 Yard 9+: Ws 
6 Feet "—— 1 Fathom FP. 
5 Yards and a Half — 1 Pole or Rod . 
4o Poles, —— 1 Furlong „ . 
8 Furlongs 3 — 1 Mile Mile. 
3 Miles — League e 
bo Miles, or 69k — I 2 Deg. or 
. Late Corns. | WIL 02 22 es 
1 * 1 Inch. 37 
1 Foot. | 
18 = 36 = 3 = * 1 Yard. | 
594 = 198 = 164= 1 153= 1 Pole, 
23760 = 7920 = 660 = 220 = 40 =, Furlong. 
190080 = 63360 = = 5280 = 1760 = 320 =8 = 1 Mile. 
EXAMPLES. 0 
Lea. Mil. Fur. T In, Bar. > 
237 W>--9:; 0 4 8-38 43) 
11 8 ff. ̃ 
16 oO 4 39 % "F-8 
. % 1 10 2 
g FB, = 0 3.8 04 
„ 1 
99 1 6 8 e 
9 2 Mi, 


2 


3 
3 , 
3 
2 
4 


Far, P. Tas Fi. 


O SNA 


In. 
5 
2 10 
1 2 
3 
WI 
8 

In. Bar. 
11 I 
$ 8 

88 

9 0 

. 
2 


3 Quarters 
4 Quarters 
$ 4m 


From A to Bin 3 Mis Far. 7. 
from C to D 7 Fur. 10 P. 5 dt.; and from D 


Co Mu POUR D ADDITION. 
| | Lea. Mil. Fur. P; Ta. 


13 7 10 4 

49 6.1 

15 O 3 

29 7 29 o 

64 8 

98 3 

Mil. Fur. P. Tas, Ft, 
156 19 4 2 
213 q 1 
701 0 
91 250 1 
0 8 8 

2 0 


from Bto C 1) M0 


3 P. 1 74. 7 Jin. What is the Diflance from 
: Anf. 26 Mil. 2 Fur. 24 Ph, 2 Ft, 1h, 


ll 


HEIRS 


DN -— — 


1 
4 
5 
2 
0 
8 


uu 


W n= 


unn 


Lon 


Crorn MIASuxx. 


14 B L ES. 


2 4 er make 1 Nail 

— 1 Quarter of vd. 
— 1 Flemiſh Ell- 
— Yard 
—— 1 Engliſh Ell 
— French Ell 


A 
<3 
hg 
_ Qs 


Flemiſh Ell. 
Engliſh Ell, 
French Ell. 


ExAu- 


7. 


J. 


— 


21 e 


hg - age 
=” 8 © 


E. 


Au- 


Cour Ou ADDTEIEN: 29 


A t 
8 


EAM I Es. 7 
F. E. Ars. M. In. Li. Q.. N. 1. E. E. . *. * 


rn! S 1K. + 5 2 1 
WS 2-8 $8: # © :; 4:- | 17 7 
11 0:6 $54.8; Þ 6 1 1 
. . 1 
C 8 9e 
JJ) M$ 3 48 „ 
110 „ ST $3 188 0-0 - © 
Fr, . K 5 Nl. I. En. El. Jr. Ns. 
4 2 . „„ 
8 A 33 N 2 
11 1; 3. 9 9o3. & 1 
1 1 250 © 
25 1 0 5 0% i 3 
0:2 83 1 2 


A Merchant bought 4 Parcels of Cloth; ; - the ert contained 
40 En. Elli 1 Te. 3 Nls.; the ſecond 976 Eil. 3 2rs. 5 the 
Nird 765 Yas. 2 Qrs. 1 NI.; the fourth 43 Ell 1 Fa. How 
way &C were there in the whole ? 5 
4 


"ani PITT 
| TABLES. b 6 
144 8 make 1 Square Foot Fr. 
9 Square Feet — _ 1 Square Yard 7. 
304 Square Yards ——- 1 Square Pole B. 
4.0 Square Poles — 1 Rood , . Ra. 
4 Roods — - 1 Acre | Ar, 
joches. 
1 Foot. 
96-5 1 Yard, 
2723= z30F= 1 Pole. 3 
10899 = 1210 =: 40 = 1 Rood. ' 
43560 = 4840 =:160 = 4 = 1 3 
By this Meaſure, Land, Huſbandmen and Gardeners Work 
are meaſured ; and Board, Glaſs, Pavements, 1 7 
| D 3 ainſcot - 


I 
O 
- 0 0 THIN! 


_ 
a > 
- 3 _— — — — — 
„ ͤ ͤ P ron * 
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Wainſcotting, Tiling, Flooring, and every Dimenſion df 
Len n and Breadth only. 
hen Length, Breadth and Depth are taken into con. 

fideration, it 1s called Solid or Cubic Meaſure, which is uſed 
to meaſure Timber, Stone, &c. 

The ſolid Foot, which is 12 Inches in Length, Breadth, 
and Depth, contains 1728 Inches ; and 27 ſolid F Feet are 
ſolid Yard. 


EXAMPLES. . 


2 Rd. Pl. Tas. Ft. Acr. Rd. Pl, Acr. R. Pl 
3 38 26 7 382 1 34 721 2 15 

2 15 13 5 618 3 14 94 3 31 

1 2 6 2 100 1 27 36 2 29 

.. WM. - # Y.. $- 74 2 19 59 3 2 
C 1 0 3 63 1 31 265 0 
3 20 30 8 55 3 38 27 © 3 
12 38 2642 2 2208-33: 1205 1 31 
Nu. Pl. Tat. Fi. Acr. Rd, Pl Acr. Rd. P. 
—_ 409 1 36 4061 O 24 
3 30 10 7 a $40 2734 „„ 

x 38 30 3 94 2 10 841 3 19 
o 18 0 2 h ::0: 19 96 2 30 

t 0 13-0 0 3 39 85 © 10 

1 1% 3 oO O 25 40 1 © 


A Surveyor having meaſured 4 | Pieces of Land, found one 
to contain 7 Acres; 3 Roods, 24 Poles; another, 18 Acres, 
1 Rood, 16 Poles; the third, 20 Acres, 5 Poles. 8 Yards; 


and the fourth, 1g Acres,- 24 Yards, 7 Feet. How many 
Acres, &c. were ſurveyed? _ | 
. WIN E Mraz 5 
5 TABLBS. 
Pints | : . 
2 Pints make 1 Quart 7 
4 Quarts — 1 Gallen 2 
42 Gallons — 1 Tierce Tier. 
2 Tierces — 1 Puncheon Pan. 
-63 Gallons — 1 Hogſhead Hud. 
2 Hogſheads — 1 Pipe or Butt P. 
— 1 Tun C. 


2 Pipes 


Pints. 


Pints. 


2016 


2 
8 


336 
504 
672 
1008 


Aas 


Cd MPOUND ADDITION. 


E x AM I ES. 
P. hd. Gall. 2ts. Pls. 


3 - NB 
TW 27a 
. -S---8 
VVV 
. 
1 I 
n!. Tos 
9g I  $F 4 © 
7. P. Hbd. Gal 2t. 
8 
. 
0 
e 
| RR IE. En. 

& > Hy 98 2 

CC 
—— 5 

Tun. * Tier. Gal, Ve, 
ͤ»»„ ' 
— 1 k 23 
p 02 
B 6 W- 6 
© NOT GE 49 E 

W 3 
420 2 1 


1 Pipe. 


1 Quart. 
4 = 1 Gallon. 
168 = 42 = . 1. Herce, | 
252-= 603, = * I Hogthead, 
339 = 84 = = 1+= 1 Puncheon. 
504 = 120 = r = 
1008 = 252 = 6 = 


4 = 3 = 2 = 1 Tun. 


By this Meaſure, Brandies, Spirits, Cyder, Mead, Vinegar, 
Oil, Honey, &c. are meaſured, —A gallon contains 231 cubic 


Hbd. Gal. Qt. Pi. 


VV 
. os. 
Th. 09. 8:4 
3: 45 © vx 
1 1 
75 16 1 
"WF =. * 
355 $9... 3:0 
Tun. „ Th ier. Gal, 
MM; $4 

S342. SF 

1 3 
32 0 0 10 

250% 1 1 9 
'. 37 4... ©. 41 

S.-- I o 

Hhd. Gal. Qt. Pt 

+ SY: 

91 61 3 

1 0 8: 

5 15 O 

3 1 

1 

„„ 


— n — — 7 — 


32 ComrounyD ADP DITIOx. 


A Merchant imported 8 Tuns of Claret; 12 Tuns, 
Hogſnhead, 9 Gallons of Port; 4 Tuns, 1 Pipe, 1 Punchen 
of Sherry; 3 Hogſheads, 12 Gallons, 3 Quarts of Liſboy, 
How many Tuns, dec. were imported in Whole ? 


ALE AND Been 1 


TABLES. 8 
inte make 1 Quart Qt. 5 
4 Quarts — 1 Gallon Gal, 
g Gallons —— 1 Firkin of Ale 4. F. 
9 Gallons — 1 Firkin of Beer B. Fir. 
2 Firkins — 1 Kilderkin . 
2 Kilderkins —— 1 Barrel Bar, 
1 Barrel and a Half —— 1 Hog ſhead Hbd, # 
2 Barrels —— 1 Puncheon Pan, IM 
2 Hogſheads —— 1 Butt Butt 
2 Butts —— 1 Tun Tun 
Pints. , | | : 
2 = 1 Quart. | 
8 = 1 Gallon. 
33 1 Firkin. 
144 = 72-= 18 = 2 1 Kilderkin. 
288 = 144 = 36 = 4 = 2 = 1 fag | 
432 216 = 54 = 6 = 3 = 14F= 1 Hogſhead. 
£56. ab8-=: 7ar= C8= 4 = 15 = 14 1 Puncheon, 
864 = 432 = 108 = 12 = 6 = 4 2 = 1$= 1 Butt, 


2 cubic inches. 


00 


Note. A gallon of als contains 2 


*. — 


EXAMPLES. 
Bart. Hbds. Bar. Kl. B. Fr. Gl. -Hbds. B. Fir. Gal. Qr. P. 


ʒrI;; Ta . 

19 % ö l m1 1 7 iS ae A Pir 
! 3 HO OL nog i RD 
47-023 & 3 r 
r IE, LT ae a | 
VVT VVV 2 
5 | | | 2 n wa * 5 

5 | 


ComrounD ADDITION. 33 
Fun- But. Hbds. Gal. Qu. Hhas. Gal. EN Pe. 


8, 1 


* R 90 ...49; $1, 
don V 1 3 8 
g . 78 200.2: 1 

C bo; 48; 43-8 
7 CE. Ol bs aa 
ff Oe | OT 3 1% -$-- 1 

i Pur. 4. kr. Cal. Q. Br. Hbar, Kil. Gal. E. Pr. 

55 Tt 2 © 3-1 98 2 % 7 8 

1 8 54 IX 16 2 © 

7 . 33. 0 710" Tt 

1 20 1 8 © 1 

/ V tn: 3 — VE. 

LO eee — 

t | 33 

, A Brewer ſent to an Inn-keeper at one Time 5 Hogſheads, 


1 Barrel, 20 Gallons of Beer; at another, 9 Kilderkins, 
1 Firkin; and at another, 1 Tun, 3 Hogſheads, fo Gallons. 
ow many Tuns, Hogſheads, &c. did he ſend in all? 


Dar Mzasvuxz. 


TABLES. 
2 Pints make 1 Quart Qt. 
 2' Quarts — 1 Pole 3 Pot. 

wh 2 Pettles— 1 Gatton l Gal. 
utt, 2 Gallons — 1 Peck Dee. 

4 Pecks — 1 Buſhel = Bu. 

4 Buſhels — 1 Coom Coom. 

2 Cooms — I Quarter . 

4 Quarters — 1 Cnaldron Chal. 
Pr, 5 Quarters —— 1 Wey or Load Wey. 
I 2 Weys — 1 Laſt ; 8 Laſt, | 
I Pints. 
0 8 = 1 Gallon. 
I 16= -2 = 1 Peck. 
I 64 2 8 4 1 Buſhel. 
I 256 32 = 16 = 4-= 1 Coom. 
— e G = 32 = $8 =: 2 = 1 Quarter 
I 2560 = 320 = 160 40 = 10 = 5 = Wey. 
20 = 640 = 320 = 80 = 20 S 10 2 2 2 1 Laſt. 
ant Note. A chaldron of coals is 36 buſhels, 


By 


IDES e — — — —ä— — 
* » 


34 


ComurounDd ADDITION. 


By this Meaſure Corn, Seeds, Roots, Salt, Sea-coal, Chu. 
coal, Oyſters, &c. and all dry Goods, are meaſured. 
The ſtandard Buſhet is 18 4 Inches wide, and 8 Inche 


than the Corn Buſhel. 
A Wincheſter buſhel of malt contains 2150.42 cubic inches 


j 


EXAMPLES. 


a : Loft | Wy Qui. Comm: Buf. Pec. 


„„ 
F 
r 
. 
N 
4-72 


* 


o S = to 


Wy %. Bul. Pee, Put, 


93 4 7 3 3 
98--1 4. $$ 
End 
59-2 3 1 1 
$59. 0:0 s 34 
. 


5 182 


99 4 1 3 
65 ; £0 
49 '« WS O0 
F 
18 0 ©. 0 


3 


Qs. Buſ. Pec. Gal es, Pri, 


deep. The Coal ditto, 194 wide, or about a Quarter greate 


A Corn Merchant Fae 18 Latte, 
Wheat; 29 Laſts, 6 Qrs. 7 huſ. of Rye; 


Buſ. of Beans; and 46 Laſts, 6 Buſ. of Oats _ many 


aſls, & c. were een in the whole? ? 


* 
IT . 8.8 $234 
98 4 1.0 3 1 
„ 9D 7-8 
„ 
. 
„% © $50 4-4 
20 Buſ. Pec. Gal. Pts. 
„ens 
5 
"2 8x 18 
1 
1 3 2 1 6 
-.0 4 1 8 7 
Laft V. Buſ.. Pec. Gal. 
r 
329 6 3 1 
e 
3 3 0 0 
t 
2 Ons 5 Buſ,'of 
i Laſts, 9 Qu 


Tink 
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"IF „ . 


Fit 


Seconds = 15 ä 5 Sc. or! 
60 Seconds make 1 Minute I. or 
60 Minutes | 1 Hour Hr 
24 Hours —— 1 Day Day 
7 Days —— 1 Week Wi. 
4 bo 3 1 Month Mo 
13 Months, 1 Day, 6 Hours, | 
: or 365 Days, 6 Hour: } r 1 Ban Year Tr pf 
| : 
0 Seconds | | 
[ 60 1 Minute. | 
b 800 h 60 1 Hour, | 
[ 80400 = 1449 = '24 = 1 Day. | 
a 6043800 = 10080 = 168 = 93 = 1 Week. 
2419200 = 40320 '= 672 = 28 = 4 = 1 Month, 9 
41357900 = 525960 = 8766 = 365}= 1 Year, | 
MMI. Day Hr. Ms. 2 Hr. As ear. | 
ANT AH 1-027. | 
N. B. The 1 Day and 6 Hours are commonly neglected | 
and 13 Months: reckoned AS a Year. | i 
EN AA | 
Jr. Me. Wh, Day H. Mi. ger. "Ms. Wh, Dy 
70-8 8 20 37 40 19 2 6 
iir neee 6 144 
et Te 708 21 36 i-9i6 n it $04 
= 0 #8 16 27 46 . 
R 10 1 4 e 
8 1 5 19 22 16 1171 3 2 
oo ED 81 91 7 e SC 
339 11 4 138 56 20 23 1 


- _— T 4 
' 


M 8, | 3 „„ 3; Wee 


* 
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Days H. M. Sec. Tr. M. V. Day H. Mi. 
224 14 48 20 0.0 2 4 23 58 
365 5 48 55 $0.3 1-5 [280-58 
„ 23 17 39 $9-.11- e 18... i9 
086 23 30 © . 
79 7 © LH EE kn, oy 
15-22 1 $3 0 $5.44 26 
4 12 25 12 A. · i... 
Mo. Wh. D. H.. Wh. Days Hrs. Mi. Sec. 
o FFT 
11 „C 
38-8: » 7-44: $8: a 
. F 18 89 4 
4 Þ 3 a 17 4+ -- 26 
$ 0 0 1 „e 


9 © : — 23 > 9 — — 


| COMPOUND SUBTRACTION, 


Coureunr SUBTRACTION teaches to find the difference 
between any wo numbers of different denominations, 


| RurtEe®, 


1. Place the leſs number under the greater, ſo that thoſe 
parts which are of the ſame denomination may ſtand direct) 


under each other; and draw a line below them. 


2, Begin at the right-hand, and take cach number in the 


lower line from that above it, and ſet the remainder under 


3. If any number in the lower line be greater than that 


above it, increaſe the upper nifnber by as many as make 


one of the meat higher denomination ; then ſubtrad the 


& eee in —¹ ͤ—̃—— “ ” 
* — 


The feaſon of this rule will readily appear from what has been faid in 
ſimpie fubtra@i5n; for the borrowing depends upon the ſame p. ipciple, 
and is only different, as the numbers to be ſubtracted are of different de- 
nominations, ö | | 

| 8 Jower 


CourouN Dp SUBTRACTION. 37 


11; Joer number from the upper one, and ſet down the re- 
58 mainder. 5 5 5 i 5 : 5 
4. Carry the unit borrowed to the next number in the 


75 lower line, which ſubtract from the number above it, as be- 
o Wire; and proceed in like manner till the whole is finiſhed; _. 
; Jud the ſeveral remainders taken together, will be the whole 


6 difference required. ; . 
The method of proof is the ſame as in ſimple ſubtraction. 


1 

— | ExamyeLles OT Money. 

5 „ „%%% ¶ Q ( YEE a 
e From 9 8 63 From 16 12 84 From 21 13 44 
9 ae 4 3 44 Take 10 1 64 Take 18 9 84 
2 Rem. 5 5 22 6 1 23 3 3 8 
4 V. . | * 4. d. „ 

7 From 136 12 3 From 386 2 7 From 860 o 74 
70 Take 93 15 2 Take 197 8 7 Take 99 12 8+ 
5 Rem. 40 * 5 188 14 0 760 7 101 


Proof 136 12 3 Proof 386 "FE , Proof 860 © 75 


rence From 45 16 92 From 8 12 10 From 453 6 24 
lake 13 8 53 Take 5 16 o Take 165 12 104 


— 


1 


thoſe From 151. 7 5. 10d. take 61. 48. 5d. Anſ. 91. 38. 5 d. 
ect From 2841. gs. 8d. take 1921. 198. 3d. Auf. gl. 105. 5d. 
rom 24741. 64d. take 19721. 175. 74d. 

| zol. 28. 1ofd. 
nder A tradeſman had owing, to him 849 l. 65. 83d. and re- 
| ceived at one time 561. 28. 6d. at another 321. 178. 51 d. at 
that Wl a third, 101 l. 6s, 2d. What remains due to him? 


whe IL TA or WEIGH T, 1 
3 06. er. du. gr. 15, ox. dui. gr. 
aid in From 7 3 14 1 From 18 9 10 


* 


cite, i Take 4 2 10 9 Take 9 10 15 20 


* — — * 


— ey 5 +7 200 34 12 


1 
"I" 


C From 


— 


38 Co uro un Dp SUBTRACTION. 


5 th, O. deut. gre 3. 0%, dw, Er. 
From 27332 0 0 o , From 8 7 17 21 
Take 98 10 18 21 Take 6 2 13 9 f 


eee . 


— 


Kew: 474 2.544: 


th. ox. deut. gr. | > ox. 1 gr. 
From 25 6 o 8 From 436 © 16 G 
'Take 16 „„ 15 Tae 119 6 -9 if Fr 


2 


From 637 1b, 9x. 8 gr. take 288 15. 1 oz, g u. 20 gr. 


Anſ. 348 1b. 109%. 10 deut. 12 _ 
From 8947 16. take 5398 46. 6. 18 dat, 12 gr. 7 


- Anſe 3 548 1b. 5 oz. 1 dut. 12 gr, 


APOTHECARIES Wrion 


| T. 
Ih D gr. t#S4Z 3 9 „F. 
From 24 3 : 2 18 From 8 3 1 0 rp T 
„ "Take $95 7 6 1 13 Take o 7 2 
50 54 12 7 l; 
+ J gr. | 155 1 3.9 gr F. 
From 20 5 5 2 pk From 33 9 6 2 . 
Take 139 7 114. Take 7 © 5 1 
6 7 7 0 16 5 
. ar + 3 D MF 
P 7 From 46 © 8 o oft 
Jake 0:10. 9. ©. 15 Take 19 $8 3 2 198 


Avoid pU POIs WEtrLGHT. 
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6. F. cave. gre tb. . 
9 From 121 14 2 20 14 
— WTake 96 12 1 24 9 


I 


i. 


7 car. gr.. Ib. ox. ar. 
13 From 71 „I -S- 3S 
WTake 8 23 12 4 


—_— 


= Bought 2 Tun FT Cwt. 1 qr. 7 lb. 
22": WW : Tun 19 Cwt. 20 lb. 


What remains? Anſ. 6 caut. 1 5 lb. 

285 WoOool WIonT. 1 
La. Sa. IS. F. St. . 1 $, : V. 7. St. 
or, From 18 7 1 5 NOS: From 37 1 3 0 
Take 9 10 1 6 11 -Jake nn - 8: -..:8 
1 — — 5 — 
1 8 8 1 41 0 0 35-23: "48-8 


Le. Sa. V. T. St. C. 


2 2 — — ——C 
12 3 ; os 


F. $. Cl. B. 


Lea. Mil. Fur. P. T4. 


From 28 9 1 4 1 © From 98 4 1 
Take 16 11 nx 6 11 Take 63 5 1 


Lo N G MEASURE. 


IÞ. oh. tr. 


From 74 3 8 


Take 15 6 10 


58 12 14 


ib, oz, dr. 
From WW -& 0 


2 9 1 


1 — Sh * 


of Sugar; and fold 


Sa. W. T. St. 


„%o From 66-2 6 
„„ Take 68 3 3 9 


* 


— 


1. Ft, In Bar, 
From 20 2 7 38 4 From 200 2 10 1 
Take 10 1 6 1 Take 59 2121 11 2 


— — — 
— 4A 


40 

i Ah Fat. Pl, T4. 

From 100 2 6 

Take. 19 6 30 3 
80 3 1 
Lea. M. F. P. 14. 

From 160 1 3 20 2 

Take 84 2 6 28 3 


From 50 Lea. 2 M. 1 


— 


Fur. take 19 Lea. 18 Pls. 4 Yds, 
An,. 


CoMyroUuND SUBTRACTION. 


Mil. Fur. Pl. I. 


From 387 0 19 2 
"Tae ed 5 322 
1 26 F 

; M. F. H. T4. Ft. ln, 
ram 0 ér 14 


2 8 


— 


Take 20 0 14 2 


_—_— 


— 


31 Lea. 2 Mi. 21 Pl. 12 Ta. 


From 79 M. 4 Fur. take 12 M. 6 Fur. 3 Yds. 2 Ft, 


CLorn MRASUuR E. 


F. E gri. N. In. 
From-05- 1 3 
Take 15 2 

8 

Ex. E. gri. Nh. Ts. 
From 204 2 3 1 
Take 86 4 2 2 

117 3 o 14 

Fl. E. gr. Nl, In. 
From 260 10 1 

833 1 


Take 150 


From 156 Eng. Ells, take 30 Tag. Ells 1 qr. INI. 
| Anſ. 125 


Ys. 
From 387 3 + 4 
, oo 


67 2 3 


| Fr. E. | 7 *. Nl. In, 
From 536 2 1 2 
Take 182 5 3 1 


— 


$63. 89 #1 


— 


Tas. grs. Nl, I 
From 365 2 2 I 
Take 7 „ 


— 


| 


— 


Its 3 qri. 3 Mis. 


From 908 Fr. Ells, take 170 Fr. Ells 4 qrs. 3 Nls. 


From 856 Yds, take 


Anſ. 737 Fr. Elli 1 gr. 1 Nl. 
200 Yds. 2 qrs. 1 Nl. 1 In. 
Anſ. 655 Vas, 1 gr. 2 M. 1% In. 


SQUARE 


. 


— | 


ComrounD' SUBTRACTION, 


= SCA MEA. 1 

f Ae. Rd. Pl. Tu. Fri A.. Bd. Pl. 14, 
enn ene ß From 47. 3 ie 10 

Take 12 2 19-26 060. In 0 4 
bh 2 7 254 8 an 2 
1 A:. Rd. Pl. Ya. Fi. Ac. Rd. l. Ta. 
if From 69 2 13 14 7 From 200 3 19 13 

Take 30 3 28 30 4 Take 163 3 38 10 
s. 38 2 36 3 21 3 
Ta. » ng mlb = 4921 ST 
Ac. Rd. Pl. Ta. Ft. Ac. | Rd. Pl. 5 Ta. 
From 783 O 30 23 1 Prem 376 o 0 6 
Take 190 fp 4 $0 4 

I. yp 2 6 

2 Gas | | MT ICTs TOE, 

From 780 Ac. 2 Rds. take 396 Ac. 3 Rds. 15 Pls. 

— 3 Arſ. 383 Ac. 2 Ras. 25 Pl.. 

From 800 Ac. take 100 Ac, 2 Rds. 8 Ft. 

— Anſ. 799 Ac. 1 Rd. 39 Pl. 291 Tad. 1 . 
. tn | | 

1 Wine MEASURE. | 

| Tun. Pipe Hbd. Gal. Qt. Hbd. Gal. Qt, Pt. 
—= From 436 1 0 20 2 From boo 40 2 1 

1 lake 248 1 1 50 3 Take 193 60 3 1 

Is, 1875 1. 0 32 3 40 3 

1 * * — 

2 Tun. Pun. Tier. Gal. Qt. Tun Pipe bd. Gal. Qt. 
_—— © from er 1 0 56 3 From 200 1 0 30 1 
Take 18 23 1 313 Take 156 1 1 48 2 

42 1 © 37 I 
Hd. Gal. Qtr. Pt. Twi f Pai Tier. Gal. 
From 367. 20 2 © From 209 1 1 2g 
Take 443 8 3 i een i 38 
* — — — 2 2 Go 
Ez From 


42 


ComrounDd Su BTRACTION. 


From 6 Tuns, take 3 Hhds. 15 Gal. 3 Qts. 


Anſ. 5 Tun 47 Gal. 1 Qt. 
From 28 Tun 1 Pun, take 15 Tun 1 Tier, 19 Gal. 


. Anf. 13 Tun 23 Gal, 


Att AND Beer MErasURE. 


Bun Hhd. Baer. Kii. B. F. G. 5d. B. Fr. Gal. N. 


„ 2 --'2- x6 Foom-145 2 6 
:. ß Take 98 3 1 


„ PS 
Hbd. Gal. Qs. Pr. Tuns Butts Hbd. Gal. Qi. 
From 200 0 0 From 78 1 1 13 0 


Take 37.40 3:2: Tm 9 1 1:: 48 3 


_ 


112 3 1 145 
Hbd. Kil. Gal. Qts. Pt. Pun. Fir. Gal. Qt. Pt, 
From 100 1 12 1 1 From 84 5 3 2 0 
Take 4o 1 16 3 - 0: C 27 © 1. 1 


— _—_— 


—_—_— 


\ 


— 


From 12 Tuns I Butt, take 8 Tuns 50 Gal. 3 Qts. 


I 
N97 TCC Take 19 6.43 © 


Anſ. 4 Tun, 1 Hhd. 3 Gal. 1 Q. 
From 19 Pun. 1 Hhd. take 10 re 1 Hhd. 40 Gal. 
Ai. 1 Pan, 1 Kil. 14 Gal. 


Dax Mr agvunes. 


Laſt Mey re. Com Bu. | We Buf. Pec. Gal 
From 2 


From. 436 1-2. 4-2 13 


4 43 4 9 1 


„— 


La. xs. Buſ. Pec. Gal. Mey Qs. Buſ. Pe 


From '91- 5 31 2 W From 86 2 
Take 57 18 4 3 Take 42 4 


I 
VV 17 


* * 


o 
9 — — — 


22 


822 


3 


] 
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ey RNRrsi. Buſ. Pec. wh ey Nr. Buſ. Pec. 
W From 100 3 21 3 
TR 42.4 'Fale 36-4 $2 
Lof Mey "I Coom | rs. B Pec. Pots 
1 From 79-. 1 1 0 
1 Take 45 „ 2 ans 36-2: -14- 3 
3 | F 5 
3 From 20 Weys or + Loads take 8 Loads 3 Orv "2 z 
* Anſ. 11 Loads 1 Lr. 7 But, 2 Pec. 
u. From 8 Loads 2 Qrs. 1 Coom, take 4 Qrs. 3 Buſ. 2 Pec. 
0 Anſ. 7 Loads 3 Ts. 2 Pec. 
3 | 


1 M . 


.. 74. Dy. Hr. Mia. tr, Ks. 
55 Ram 45 £ 4.5: 10; . „ 
0 J 3-2-1030 lake 99: 9: -2+:6 


= 7 $7 3 d 10 40 „„ 


+ Mo. Wk. Dy. Hr. Mi. Mo. Wh. Dy. He. 
f IJ 7 « *s:. ew 091 +4 1-4 
4, „)) 90 $0: Take 47 $3 4-8 
1 „ : „ „ 4 © 
Tra. Mo, Wh. Dy. | Ne. Wh. Dy. Hr. 

From 16;0 9 3 From 18 0 4 10 

Take 486 3 8 Tite 9 2 496: ef 


— 


* 


— 


From 4co Years, take 98 Years 3 Mo. 8 Hr. 10 Sec. 
| nl. 301 Yrs, 9 Mo . 6 Dys. 15 Hr. 59“, 50“, 
From 87 Months, take 43 Mo. 2 Wks. 3 Dys. 1 thr. 

An. 43 Mo. 1 Wh. 3 Dys. 23 Eri. 
1 39 Weeks, take 13 MK. 6 Dys. 20 Hrs, 11 Min. 
13 Sec. Anf. 2 5 If ks. 3 Hrs, 48 Min, 47 Sic. 


COM. 
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A 


true when the multiplicand is any compound number whatever. 


| (44 ] 
COMPOUND MULTIPLICATION. 


Compound MULTiPLICAT10N teaches to find the amount 


of any given number of different denominations repeated a M” 
certain propoſed number ot times. 
RU l E“. : . 


1. Place the multiplier under the loweſt denomination of 
the multiplicand. | 

2. Multiply the number in the loweſt denomination by 
the multiplier, and find how many integers of the next higher 
denomination are contained in the product, and write down 
what remains, 5 8 

3. Carry the integers, thus found, to the product of the 


next higher denomination, with which proceed as before; 


and fo on, through all the denomirations to the higheſt; and 2 
this product, together with the ſever:] remainders, taken as 


one number, will be the whole amount required. | Lf 


The method of proof is the ſame. as in ſimple multipli. 


cation. 4 
EXAMPLES or Mon Rx. 5 
1. 9/6, of tobacco at 25. 84 d. per ib. 6. 
| 2 5. 8x d. 7 

1 7 
11. 45s. 4+ Auer. 8. 
2. 3 1b. of green tea at 95. 64. per lb. An. 11. 8 5. bd. by 
3. 5 1b of loaf ſugar at s. 34 per Io. Anſ. 65. 34. 10, 

4. ht. of cheeſe at 1/. 115. 5 4. per cavt,' Anſ. 141. 25. gd. 
5. 12 gallons of brandy at 93. 6. per gall, Anf. 5 l. 145. 1 


F 


*The product of a number conſiſting of ſeveral parts, or denomina - 
tions, by any fimple number whatever, will, evidently, be expreſied by 
taking the product of that ſimple number, and each part by itſelf, as io 
many diſtin queſtions: thus 25/. 12s. 6d. multiplied by 9, will be 
2251. 108 5. 54 d. = (by taking the ſhillings from the -pence, and the 
pounds from the ſhillings, and placing them in the ſhi)l.ngs and pounds re- 
ſp: Rively) 230/. 125. 64. which is the ſame as the rule: and this will be 


Cox - 


Ount 


ed a 


n of 


by 
pher 
own 


the 
ore; 
and 
n as 


ipli- 


Co u rp O UN VU MULTIPLICATION. 45 


 ConTRACTIONS. 


J. If the muliiplier exceed 12, multiply 1 by its 
component parts, inſtead of the whole number at once. 


544 


I, 16 cave, of cheeſe at 11. 185. 8 4. Jo et: 


14. $5. 84. 
4 — 
7 14 ͤ 8 
| + 


30]. 18s, Bd. the anſwer, 


2. 28 yards of broad cloth at 195 4d. per „d. 
Anſ. 27. 15, 4d. 
3. 35 frkins of butter at 168. 33d. per fir . 
Ae 261, 18 51. 234. 
4. 42 cbt. of tallow at 347. 6. er cat, 
| An, 521. gt. 


Anf. 301. 84. 
Anf. 1121. 


5. 64 gallons of brandy at 97. 04, fer gallon, 
6, 96 quarters of rye at 11. 35. 4d. per quarter. 


7. 120 dozen of candles at 5 . gd. per doz, 
| | ; | : Anf. 341. 105. 
8. 132 yards of Iriſh cloth at 25. 44. per 3d. A. 5 J. 85. 
* 144 reams of paper at 13s. 4d. per ream. Af. 967 
10. 1210 yards of ſhalloon at 25, 24 fer yard, | 
: Anſ. 1311, 15. 8d, 


II. If the multiplier cannot be produced by the multipli- 
cation of fimple numbers, take the neareſt number to it, 
either greater or leſs, which can be ſo produced, and multiply 
by its parts as before. 

Then multiply the multiplicand by the difference between 

is number and the multipiier, and add or ſubtract the pro- 
duct from that before found, according as the given number 
Was greater or leſs than the aſſumed one. 


FxXAM- 


45 Comreound MULTIPLICATHON 


EXAMPLES. 
I, 17 ells of holland at 75s. 83d, per ell. 


75. 8 Za. 
14 
1:- 10 10 
F 
ES RY 
e 1 


l 60. 115. 034. the anſawer. 


2. 23 ells of dowlas at 15, 624. per eil. 
An. th 151. 51d, 
3. 46 buſhels of wheat at 45. 719. per buſhel, 
Anſ. 101, 115. 91 

Anf. 231. 21. 24. 
5. 94 pair of ſilk ſtockings at 125. 2d. per pair. 
Anſ. 5671. LED 84. 
6. 117 cat. of malaga raiſins at 1/, 21. 3d. per cat. 

| Anſ. 1301. 35. 44, 


4+ 59 yards of tabby at 7 5. 104, per yard. 


ExAMPLES or WEIGHTS, Mzacunns, Ke. 
Ib, ox. dat. gar. Ib. ox. dr. ſe. gre cut. gr. Ib. ox. 
21 1 7 13 CCTV 

| 4 . 7 1 


— — — IE . 
. 


- mls, fo: pls. yds. Jds. gri. na. ac. ro. po. 
„ 48:5 80 147 18 W441 
I g 6. - 8 — 9 


— — " — — bh 


Ln — 
e 


tuns. Bd. gal. pts, we. gr. bu. pe. mo. Wee da. ho. min, 
%% e 4-0 *20 59 
5 | | 


2 + | 
3 # 


8 
829 Xx 


( 
| 
{ 
| 
| 
ky 
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COMPOUND DIVISION. 
Comround Divis1oN teaches to find how often one given 
amber is contained in another of different denominations, . 

RU LB“. | 
1. Place the diviſor and dividend as in ſimple diviſion. 


lividend, which divide by the divifor, and write down the 
uotient. 0 | , . 
3. If there be any remainder after this diviſion, find how 
many integers of the next lower denomination it is equal to, 
and add them to the number, if any, which ſtands in that 
jcnomination. | | | 

4. Divide this number, ſo found, by the diviſor, and write 
the quotient under its proper denomination. 


5. Proceed in the ſame manner through all the denomina- 


% tions to the loweſt, and the whole quotient, thus found,” wilt 
be the anſwer required. | ; | 


24, The method of proof is the ſame as in ſimple diviſion, 
8. ExAMPLEs or Mon Ex. 


1. Divide 225 J. 25. 44. by 2. 
Ly ? 2)2251. 21. 44. 


Es 


Ii2/. 11s. 2 4. the quotient. 


2. 0 _ — | 

15 2. Divide 75 11. 145. 71 d. by 3. Arſe. 250 l. 119, 614. 
12 3. Divide 8217. 175. 934. by 4. Anſ. 2051. gs. 514. 
mY 4. Divide 2382 J. 135. 54d. by 5. Anſ/. 476 J. 105, $14. 
— 5. Divide 28/7. 25. 134. by 6. An. 4 l. 13A 814. 
po, 6. Divide 55 J. 14s. 44. by 7. Anſ. 71.195. 124. 
Fa * 

I 7. Divide 67. 55.4 4. by 8. Anſ. 153. 8 d. 
g 8. Divide 135 J. 103. 7 d. by 9. An. 15. 15. 2 4. 
. 9. Divide 21/7. 185 4 4. by 10. Anſ. 21. 35.10 4. 
. Divide 227 J. 10s. 5 d. by 11. A, 201 135. 8 4. 
„ g Divide 1332/7. 115. 834. by 12. Anſ. 111. o. 114d. 
2 _— 2 Con- 


* To divide a number conſiſting of ſeveral denominations by any 
fi ple number whatever, is, evidently, the ſame as dividing all the parts 
or members of which that number is compoſed by the ſame ſimple num- 
ber. And this will be true when any of the parts are not an exact mul- 


tiple 


2. Begin at the left-hand, or higheſt denomination of the 


+ 
1 
o 
y ' * 
2 — — eg Tn — — — — 


1 
[ 
| 
| 
| 
| 


48 Couro vn D DIVIS1ON. 


ConTraAcTIONS. 
I. If the diviſor exceed 12, find what ſimple anal 


8 multiplied together, will produce it, and divide by them le, 


a as in ſimple diviſion. 


EXAMPLES. 


Is What i is cheeſe per caut. if 16 cat. coſt 2 184. 8d 
230 185. 8 4. 


457 L 1 45. 8 4. 


11. 18s. 8 d. the gnſwer. 
2. If 20 cat. of tobacco comes to 120 J. 10. what is tha 


fer cavt. ? | Anſ. 61. 05.61 
3. Divide 57/7. 3s. 7d. by 35. An. 11. 125.8 | 
4. Divide 85 J. 6s. by 72. | Anſ. 11. 3 l. Bl 
5. Divide 31. 25. 105 d. by gg. Anf. 63. 310 
5. At 18 /. 18 5. per cæui. —— much per Ib. 
| Anſ. 35. 44 


11. If the diviſor cannot be produced by the multiplication 


of ſmall numbers, divide by the whole diviſor at once, afic 


tne manner of long diviſion. | Q 


EXAMPLES. 
Divide 741. 135. 64. by 17 
17) 741. 135. 64. (41. 74: 104 
68 


174 
170 


4 | I 2; Divide 


tiple of the diviſor: for by conceiving the doe, by which it excets 
that multiple, to have its proper value, by being placed in the next lone 


denomination, the dividend will ſtill be divided into parts, and the by 
quote 


— — 


2 75 
- . - * 


de 


: Compouny Division. 49 
>. Divide 231. 158. 74 l. by 37. An,. 125, 1044. 


1 Divide 1991. 3s. 10d. by 53. Anſ. 31. 15 5. 2 d. 
* 4 Divide 675/. 126. 64. by 138. Anſ. 41. 115. 114. 
. Divide 31 5/. 35. 1044. by 365. Anſ. 1758. 33d. 


ExamPpPLEs OFT WEREICGCETS AND MEASURES. 


a, 1. Divide 23 . . 6dwts, 12 gr. by 7. 
ER, 2 4 316, 40%. gawts, 12 fr. 
2. Divide 13/6. 10%. 2 dr. · ſcr. 10 gr. by 12. ps 
| Anſ. 116. 10%. odr. 2/cr. rogr. 
z. Divide 1061 cut, 2 gr. by 28. my 
| Anſ. 37 cwt. 3qri. 1816, 
n 4. Divide 375 mi. 2fur. J po. 2545. 1 f. 2 in. by 30. 


64 Anſ. q mi, 4 ur. 39p9% - yds. 2fe. 8 in. 
. Divide 571 ps. 2grs. Ina. by 47. 
844, . | Ar/. 125. 75. 22. 


310 6, Divide 5 14. 2 70. 3 Po. by 52. s . 
|  Anſe 1 ac. ro. I po. 

ai 7. Divide 10 tu. 2 Hd. 17 gal. 2 pi. by 6. | 
| 3 | Anſ. 39 pails. z ti. 
after 8. Divide 1204. 1975, 1 Cu. 2 pe. by 74. _ ” 
8 Anſ. 11a. 6grs. 1 bu. 3 fe. 

9. Divide 120 mo. 2 0e. 3 da. 5 ho. 20min, by 111. | 
Anſ. I mo. owe, 2 da. 10ho, 12 mi, 


REDUCTION. 


R:DucTionN teaches to bring numbers from one name o: 
denomination to another, without changing their value, 


R U L E *. ; 


J. When the numbers are to be reduced from a higher 
denomination to a lower. 


1. Multiply che number in the higher denomination by as 
many of the next lower as make an integer, or one, in that 
higher, and ſet down the product. | 


1— * 
of — _Y _— 4 4 


———— 


quotient found as before: thus, 251, 225. 3d. divided by 9, will be the 
lime as 18 J. 144-5. 99 d. divided by 9, which is equal to 2 J. 165. 11 d. as 
by the rule; and the method of carrying from one denomination to another 
is exactly the ſame; | | e 

* The reaſon of this rule is exceedingly obvious z for pounds are 
drought into ſhillings by Es them by 20; ſhillings intè pence 


by 


Divide 
— 
exceeds 
(t lowt! 
he tri 
q otic ſi 


— 


Fo REDUCTION. - 


2. To this product add the number, if any, which was h 
this lower denomination before; and multiply the ſum by 
as many of the rext lower denomination as make an integer 


in the preſent one. | 


3. Proceed in the ſame manner through all the denominz 
tions to the loweſt, and the number laſt found will be the 
value of all the numbers which were in the higher denominz 
tions, taken together, 


IT. When the numbers are to be reduced from a lower de. 
nomination to a higher. 


- 


1. Divide the given number by as many of that denomi. 
nation as make one of the next higher, and ſet down what 
remains. 45 | | 

2. Divide the quotient by as many of this as make one of 
the next higher denomination, and ſet down what remains in 
like manner as before. | | 

3. Proceed in the ſame manner through all the denomination 
to the higheſt; and the quotient laſt found, together with the 
ſeveral remainders, if any, will be of the ſame value as the 
firſt number propoſed. | 

The method of proof is to work the queſtion back again, 


EXAMPLES. 


1. In 1465 J. 145. 5d. how many farthings? 
13465 J. 145. 5 d. 
5 


29314 
12 
351773 
1407092 Anſar. 
— — moans — 


by multiplying them by 12; and pence into farthings by multiplying 
them by 4; and the contrary by diviſion : and this will be true in the . 
duktion of numbers confiſting of any denominations whatſoever. It 
moſt books of practical Arithmetic, this rule is uſually divided into tw 
parts, called Reduction aſcending, and Reduction deſcending ; but thele 


Reduce 


diſtinRions appear to be totally unneceſſary, "1 


17, 
18, 


Rupuction. | 45 
Reduce 1407092 farthings into pounds. 
| 4) 1407092 | 85 


12351773 


2,0) 2931, 4—5 


1465“. 145. 54. Anſwer. : 
2. In 12. how many farthings? Anſ. 11520 
3. In 6169 pence how many pounds? Av. 251. 145. 1d. 
4. In 35 guineas how many farthings ? AVN. 35280, 

5. In 420 quarter-guineas how many moidores ? 
| | Anſ. $1 and 187. 
6, In 2311. 16s, how many ducats at 4. 9d. each? : 
7. In 274 marks each 135. 44. and 87 nobles each 6:5. 89. 
how many pounds ? Auſ. 2111, 13.5. 4d. 
9. In 1776 quarter-guineas how many fix-pences ? 
15 - | Anſ. 18648. 
9. Reduce 1776 fix- and- thirties to half crowns ? | 
. 1 
— moidores, how many pieces of coin, each 

45. 8 4 | 


Anſ. 304842. 
11, In 213210 grains how many pounds? 
WS PS As. 37 ll. 3dwts. 18 gr, 
12. In 59 /b, 13 dwts. 5 gr. how many grains? 


10, In 50807 


ä * | Anſ. 340157. 
13. In 8012131 grains how many pounds? Fe 

: Anſ. 39046. I1oz., 18 du. 19gr. 

14 In 35 ton. 17 cut. 1 gr. 2316. 70%. 13 dr. how many 

drams 8 | ; Anſ. 2057 1005. 

15. In 37 cut. 2 fr. 17 lb. how many 16. troy, a Ib. avoir- 

dupois being equal to 142. 11 s. 15 2g. troy ? 

A4. 512416. 5 o. 10dwt. 11 fr. 

16. How many barley- corns will reach round the world, ſup- 

poſing it, according to the beſt calculations, to be 8340 


leagues? | Anſ. 47558016co. 
1). In 17 pieces of cloth, each 27 flemiſh ells, how many 
ards ? Anſ. 344 yds." 1 gr. 


18. How many minates are there ſince the birth of Chriſt to 
the year 1776, allowing the year to conſiſt of 365 da. 
5 bo, 48 min. 58ſec? . N 4 


Anſ. 934085364 m. 48 /ec. 
ſe 93493530 4m. 47405. 


2 19 


Kc. The truth of the rule, as applied to ordinary enquiries, may be 


582 Tue RuLl EZ or Tarts DIAE Or. 


19. How many ſeconds are there in a ſolar year, which col. 
fiſts of 36; days, 5 hours, 48 minutes, and 58 ſeconds; 
20. How long would it require to count ten hundred mij. 


lion cf money, at the rate of 100“. a minute without 
intermiſſion ? Mw 


TAE RULE ox THREE DIRECT, 


The Rul or Tyres Direct teaches from three given 
numbers to find a fourth; between which and one of the: 
three, there ſhall be the ſame proportion as between the other 


two. 


Of the three given numbers, two are called the Terms df 
Suppoſition and the other the Term of Demand, 


RU t. 


1. State the queſtion; that is place the three given num. 
bers in a ſtraight line, making that Term of Suppoſition, 
which is of the ſame kind with the Term of Demand, the fir} 


number, the other Term of Suppoſition the ſecond, and the 


Term of Demand the third, ; | 

2. If the firſt and third numbers conſiſt of different dero. 
minations, reduce them both to the ſame: and if the ſecond 
be a compound number, reduce it to the loweſt denomination 


o 


mentioned, LS BS ee 8 | 
3. Multiply the ſecond and third numbers together, and 


divide the product by the firſt ; and the quotient, if there be 


no remainder, is the anſwer, or fourth number required; 
which will be of the ſame denomination as the ſecond num. 
ber was reduced to, | 


4. If after diviſion there be any remainder, reduce it to 


the next denomination below that which the ſecond number 


was reduced to, and divide by the ſame diviſor as, before, 
and the quotient will be of this lat denomination. 
F 7 G. Proceed 


> 24 pr — 


— 


* This rule, on account of its great and extenfive uſefulneſs, js fre- 
quently called TE Gorven RuLE or PRoPoRT1ON. It is founded 


on this obvious principle, that the magnitude or quantity of any effes 


varies conſtantly in proportion to the varying part of the cauſe; thus, 
the quantity of goods bought is in proportion to the money laid out; 
the ſpace gone over by an uniform motion is in proportion to the dime, 


made 
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thole 
other 
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c. Proceed thus with all the remainders, till you have re- 
duced them to the loweſt denomination which the ſecond 
dumber admits of, and the ſeveral quotients taken together, 
will be the anſwer required, ab 

u. B. Two or more ſtatings are ſometimes neceſſary, which 
may always be known from the nature of the queſtion, 

The method of proof is by reverſing the queſtion, or Work- 
ing it back again, 

EXAMPLES. 


1. If 2 cui. 39rs. 2316. of raifins coſt 6). 15, 8 d. what will 
cut. 2 976. coſt at the ſame rate? x 
Le 4. d. 


tot. qrs. ib. | | eaut. gre. 
JJ 4-03 8-32 I0- $ 
4 | 3 4 
1 : 121 50 
4; 12 28 
331756. 14504. 1400 (b. 
— 1400 — 1 
584000 
1400 
| (12) 
331) 2044000 (6175 4. 
1986 — 5 
5808 — 8 
331 25 J.—14.—7 4. An. 
2490 
2317 
1730 . 
1655 
75 rem. 1 
2. What 


„ 8 


ade ſufficiently evident, by attending only to principles already ex- 


ined, —lt is ſhewn in multiplication of money, that the price of one 
Pultiplied by the quantity, is the price of the whole; and in divifion, 


dat the price of the whole, divided by the quantity, is the price of one, 
W, in all caſes of valuing goods, &c. where one is the firſt term of 
F 3 SS | the 
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2. What is the value of a caut. of ſugar at 52 . per 16, 18. 

Anf. 21. 115. 40. 0 

3. What is the value of a chaldron of coals at 113 4. jy 6 
bujhel? Anſ. 11. 141. bl 

4. At 1024. per Ib. what 1 is the value of a firkin of * 10 

containing 56%.“ . 6 


5. What is the value of a pipe of wine at 104d. fer u 
Avi. 44 1. 21, 20 
6. At q1. cs. 10 cut, what is the value of a pack of wor 
weighing 2 cat. 2 qri. 1316.7 Anf. Ol. os. 64 21 
7, What is the value of 12 cut, of coffee at g 24. per e. 
An, 611, 12522 
8. What is the value of 192 chaldron of coals at 1 110 | 
6d per chaldron ? Arn. 30l 145. 30 23 
5 Bought 3 caſks of raiſins, each weighing 2 cave. 2 2 
5b. what will they come to at 2/. 1s, 84, er ca.? 
Anf/. 171. os. 47 4:5; 
10. What is the ales of 2975. 1 na. of velvet at 195. 841 
per Eng ell? Anſ. 85. 104 4.! 
11. Bought 12 pockets of hops, each weighing 1 cave. 2 ff. 
17/6.; what do they come to at 4/7. 15. 4 d. per caut.? 
Ar). Sol. 125. 124. 
12. What is the tax upon 745 J. 14s. 8J. at 35s. 64, in die 
pound ? Anſ. 1301. 105. C34. 
13. If 2 of a yard of velvet coſt 75. 34. how many yards ca 
I buy for 131, 155. 64? Anſ. 28 yas. 29, 
14. If an ingot of gold, weighing 975. goz. 12 divts, bt 
worth 4111. 125. what is that per grain? Av. 130 
19. How many quarters of corn can I buy for 40 guineas # 
47. per buſhel ? Aa. 26 qrei. 2% 
16. If 1 Eng. ell 2 grs. colt 45. 7 d. what will 394 yards coſt! 
AJ. „l. 3. 534 
17. What is the value of a pack of wool. weighing 2 cu. 
197. 1946, at t 85, 6d. per flue? Anſ. 81, 4s. 61 d 
| 18 Bough 


- — 


the proportion, it is plain that the er found by this rule, will be itt 
ſame as that found by multiplication of money; and where one is the 
term of the proportion, it will be the ſame as that found by diviſion d 
money. In like manner, if the firſt term be any number whatever, it 
plain that che product of the ſecond and third terms will be greater than the 
true anſwer required, by as much as the price in the ſecond term exceed 
the price of one, or as the firſt term exceeds an unit. Conſequently ti 
product divided by the firſt term, will give the true anſwer required, v 

is the ſame as the rule. 
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13, Bought 4 bales of cloth, each containing 6 pieces, and 
each piece 27 yards at 16/, 4s, per piece, what is the value 
of the whole and the rate per yard? 

Af. 3881. 165. at 125, per yard. 
19. If an ounce of filver be worth 5s. 64. what is the price 
of a tankard that weighs 1/5. 10. 1044vts, 4 gr.? 


F Aa.. 61; $7.95 1d. 358 
20. What does 59gcavt. 2qrs. 2416. of tobacco come to at 


2/½ 145. 54. per cavt. ? A/. 1620. 95. Fd. 14! 
21. What 1s the half-year's rent of 547 acres of land, at 
15s 64. per acre? Arſe. 2111. 195. 34. 
22, At half-a-guinea per week, how many months board can 
have for 100 J.? A., 47 mo. 2 we. 3 da. 12 3 
23. Bought 1000 Flem. el/s of cloth for gol. how muſt I fell 
it per ell Eug lb to gain 101. by the whole ? 

Ave 38. 44. 


24. Suppoſe a gentleman's income is 500 guineas a year, 
and he ſpends 19s. 7d. per day, one day with another, 
how much will he have ſaved at the year's end? 

420. 1671. 12. 1d. 

25. If 13 ounce of ſilver plate colt 105. 1114. W will a 
len ice, ge 327 0. 12 4. g gr. colt at that rate! © 

_ "nf. 1021. 75. 744. 5 


120. At 135. 23d, per yard, what is the value of a piece 21 


eloth containing 524 eng, ells ? 9938 


27, How many eng. ell. of holland may be bought for 100 
guineas at Bs. 934. per yard ? 


Anſ. 191ells ogr. 1 na. 42 2 


Anſ. 2861. 45. 44d. 


3 cw, 8 1788, at 8/, * 64, per fother of FE cavt, ? 
| 29. * 


* 


— 


Anf. 431. 105. 114. o, 


28. What is the value of 172 pigs of lead, each . | 


C 


telligible, 


Note 1. When it can be done, multiply and divide as in compound mul- 


tiplication and diviſion. 
2. If the 1ſt. term, and either the 2d. or 3d. can be divided by any 


number without a remainder, Jet them be ſo divided, and the quotients 


uſed inſtead of them. Th 
7 


Direct and inverſe proportion are properly only parts of the ſame gene- 
tal rule, and, in a ſcientific arrangement, it would be beſt to confider 
them in that manner: but I have here preſerved the common diſtinction, , 
becauſe I have obſerved that young perſons in general find them more in- 


— 
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29. Bought 25 pieces of holland, each containing 35 eng. l, 


for 300 guineas, what is that per yard? 1 
| | | Anſ. 85. Of d. A. Pn 
30. If I buy 15 yards of cloth for 1: guineas, how many . 


flemiſh ells can I buy for 2401. 135. 4d. at the ſame rate! 
h An. 416 flem. ell 
31. The rents of a whole pariſh amount to 1750/. and a 0 © 
is granted of 32/, 16s, 6g. ; what is that in the pound? * 
5 „ ee 
32. If my horſe ſtands me in 1139. per day keeping, wha 
will be the charge of 11 horſes for the year? 
* 5 Anſ. 1921. 75. 814, 
33. A perſon breaking, owes in all 1490/. 55. 104. and ha “, 
in money, goods, and recoverable debts 784“. 175. 4d. 
if theſe things be delivered to his creditors, what will they {Wl > 
get in the pound ? Ts An. 105. 644.293910 WH 
34. What muſt 40s. pay towards a tax, when 652/. 13s 4d. 
is aſſeſſed at 83/7. 125. 4d. ? Anſe 5 5. 14 d. S298 Fo 
35. Bought 3 tons of oil for 151/. 145. 85 gallons of which WW? * 
being damaged, I deſire to know how I may ſell the re. , 
mainder fer gallon, ſo as neither to gain or loſe by the bar - F 
gain? 5 An. 45. 614.35; . 
36. What quantity of water muſt I add to a pope .of mountain 
wine, value 33/. to reduce the firſt coſt to 4s. 64. jr 
gallon ? 3 ' An). 20gal. 29. Ii. 
37. If 15 ells of ſtuff } yard wide colt 375. 6d. what will 40 ber 
ells of the ſame ſtuff coſt, being yard wide? 290 
©, „ Anſ. 61. 131. 4d. 
38. Shipped for Barbadoes 500 pair of ſtockings at 35. 64 
per pair, and 1650 yards of baize at 15. 3d. per yard, and 
have received in return 348 gallons of rum at 6s. 84. jr 
gallon, and 750/76. of indigo at 1.5. 4d. per Ib.: what re. 
mains due upon my adventure? Anf 241, 125, 64, 


ä K* 


— — 


The four following methods of operation, when they can be uſed, pet- 
form the work in a much ſhorter manner than the general rule. 
1. Divide the 2d. term by the 1ſt. and multiply the quotient into the 
3d. and the product will be the anfwer. _ 
2. Divide the zd. term by the 1ſt. and multiply the quotient into the 24. 
and the product will be the anſwer. a . | 
3. Divide the 1ſt. term by the zd. and the 3d. by that quotient, and the 
laſt quotient will be the anſwer. | 
4. Divide the 3ſt. term by the 3d. and the ſecond by that quotient, and 
the laſt quotient will be the anſwer, 9 
39. What 
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„I. What is a quarter's rent of 500 acres of land, which is 
der tor 11. 155. 64. an acre ger annum ? c | 
1% . A Factor bought 19 pieces of Holland cloth, which coſt 
* him 176. 135. at the rate of 53. 3d. per ell Flemiſn; how 
many Engliſh ells did the 19 pieces contain? 

0.4 41+ A perſon failing in trade, compounds with his creditors 
io pay them half-a-guinea in the pound, and accordingly 
paid them 18524. 13s. 6d. what was his whole debt ? 

| 42. If an ounce of gold coſt 5 guineas, what is the value of 
730 one grain? 25 | 
3. If 3cxvt.. of tea coſt gol. 13s. at how much muſt it be 
To ſold per Ib. to gain 107. by the whole? | 

* 14. How many pieces of Holland, each containing 15 ells 
"WW Flemiſh, may be bought for 30 J. 16s. 5. at the rate of 
55. 3d. per ell Engliſh ? Th 
%. If a gentleman's eſtate be worth 3847. 16s. a year, and 
we land- tax be aſſeſſed at 2s. 93d. per pound, what is his 
376 net annual income? 5 591 

ey 4. The circumference of the earth is about 25000 miles; at 
what rate per hour muſt a body be carried, -to paſs com- 
has pletely round it in 23 hours 56 minutes, which is the length 
25 of a ſidereal day? WE RR | 


ons TS. | N | TE 

* TE RULE or THREE INVERSE. 

fi. The Ruiz or TREE IXVERSE, teaches from three num- 
1 40 bers given, as before, to find a fourth, between which and 


one of the Terms of Suppoſition, there ſhall be the ſame pro- 
portion as between the 'Term of Demand and the other term, 


| | by: R u L E *. 
Multiply the Terms of Suppoſition together, and divide by 


the Term of Demand, and the quotient is the anſwer or fourth 
number required. | 


* The reaſon of this rule may be explained from the principles of 
compound multiplication and diviſion, in the ſame manner as the direct 
rule, For example: If 6 men can do a piece of work in 10 days, in ho- 
many days will 12 men do it? 3 12 SN 
As 6 men : 10 days :: 12 men : © X 19 — 5 days, 
the anſwer, And here the product of the firſt and ſecond terms, i. e. 
b times 10, or 60, is evidently the time in which one man would perform 
the work ; therefore 12 men will do it in one twelfth part of that time, 
or 5 days; and this reaſoning is applicable to any other inſtance what- 
ever, | i. AC. 


4 , Or, 
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Or, having flated the queſtion, and reduced the terms u 


ſhewn in the Rule of Three Direct, multiply the firſt and ſe. 
cond numbers together, and divide by the third, and the 
quotient is the anſwer, in the ſame denomination which the ſe. 
cond number was reduced to. | 

N. B. To diſtinguiſh whether a queſtion belongs to the 
Rule of Three Direct or Inverſe, obſerve, that, when the 
queſtion is properly ſtated, if the third term be greater than 
the firſt, and the nature of the queſtion requires that tae fourth 
term ſhall be greater than the ſecond ; or if the third be lef 
than the firſt, that the fourth ſhall be leſs than the ſecond, the 
queſtion belongs to the Rule of Three Direct. | 
But if the third term be greater than the firſt, and it ap 
pears, from conſidering the queſtion, that the fourth muſt be leh 
than the ſecond ; or if the third be leſs than the firſt, that the 
fourth muſt be greater than the ſecond, 1t belongs to the Rule 
of Three Inverſe. Weg 

The method of proof is by reverſing the queſtion, - 


EXAMPLES. 


1. What quantity of ſhalloon that is 3 quarters of a yard 
wide, will line 74 yards of cloth, that is 14 yard wide ? 
1 yd, 2 gra. : 7 Jdie 2 gr.: 3. 


4 | : 4 
6 e 30 
as 6 | 

3) 180 | 
4) 60 


f 15 yard:, the anſwer, 
2. If 100 workmen can finiſh a piece of work in 12 day, 
how many are ſufficient to do the ſame in 3 days ? 
Anſ, 400 mth. 
3. How much in length that is 43 inches broad will make 4 
ſquare foot? _. Anſ, 32 inches 
4. How many yards of matting 2 f?. 6 in. broad will cover: 
floor that is 2%. long, and 20 fe. broad? „ 
. Anſ. 72 yarki 


5. How many yards of cloth 3 978. wide, are equal in mew 
ſure to zo gd. 59. wide 2 © 451. 97 
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6. A. borrowed of his friend B. 2 ol. for 7 months, pro- 


5 

16. miſing to do him the like kindneſs : ſome time after B. had 
the oceaſion for 300 J. how long may he keep it to be made 
e ſe. full amends for the favour? - Anſ. 5 mo. 3 we. 2 da. 428 

7. If, when the price of a buſhel of wheat is 6s. 3 d. the 
the nny loaf weigh 9 oz. what ought it to weigh when wheat 

the 15 at 8 4. 23 4. per buſhel ? Anſ. 6 0%. 13 dr. 137 
than 8. How many yards of ſtuff 3 grs. broad will line a cloak 
urih that is 55 yds. in length, and 14 yd. broad ? 


| N Anf. 9 yds. 2 gr. 2 na. 3 
9. If 43 cwt. may be carried 36 miles for 35 4. how many 
pounds can I have carried 20 miles for the ſame money? 
>, © Huh 909.40. 30%. 3 4: Ao 
10. How much in length that is 133 poles in breadth muſt 
be taken to contain an acre? - _. 
; | Anſ. 11 po. 4 yds. 2 fe. o in. 15 
11. How many yards of canvas that is ell wide, will line 20 
yards of ſay that is 3 gr.. wide: 5 Anſ. 12 yas. 
12. If zo men can perform a piece of work in 11 days, how 
many men will accompliſh another piece of work four times 
as large in a fifth part of the time? | Anf. 600 
13. A wall that is to be built to the height of 27 feet, was 
raiſed 9 feet by 12 men in 6 days: how many men muſt be 
employed to finiſh the wall in 4 days, at the ſame rate of 
working ? VV BY Anſ. 36 men, 
14. How many yards of paper 14 yd. wide, will be ſufficient 
to hang a room, which is 20 yds. in circumference, and 4 
in height? 
15. If 14 cavt. be carried 136 miles for 5 J. 5s. how many 
hundred weight may be carried 79 miles for the ſame 
| money ? 4% ER | | 
16, How many Venetian ducats, at 4s. 44, each, are equal 
to 730 rix-dollars, at 45. 524. each? | 


44% of How many yards of canvas, which is 1 Engliſh ell wide, 

| will line 15 French ells of ſay, which is 1 Flemiſh ell wide? 
ms. 8. If a perſon drink 20 pints of wine per month, when it 
ken coſt 8 5. a gallon, how many pints may he drink in the 


lame time, without increaſing the expence, when wine coſts 
10 f. per gallon? | / 


veri 0 ; 

” I9. If a taylor can make a coat and waiſtcoat with 3 yds. and 
art, WW 3 975+ of cloth which is 13d. and a half in breadth, how 
mes: many yds. will he require to make the ſame, when the 


breadth is only 2 57. 2 207. P 
„ CO M- 


1 60 ] 
COMPOUND PROPORTIONS. 
Compound PROoroRTIO teaches to reſolve fuch qu 
tions as require two or more ſtatings by ſimple proportigs, 
and that, whether they be direct or inverſe. | 
- R ULE ne 

1. Put all the Terms of Suppoſition one above the other, i 
the firſt place, except that which is of the ſame nature win 
the term ſought, which put in the ſecond: place, 

2. Place all the Terms of Demand one above another, i 
the third place, in the ſame order as their correſponding 
Terms of Suppoſition were put in the firſt place. 35 

3. The firſt and third term in every row will then be of h * 
ſame nature, and muſt be reduced to one denomination ; au 
the ſecond term, as uſual, to the loweſt denomination mentioned 

4. Examine every row ſeparately : by confidering whethet 
if the firſt term required the ſecond, the third would requir . * 
more or leſs than the ſecond ? If it require more, mark the hj 
extreme with a croſs ; but if %%, mark the greater extreme. 

5. Multiply all thoſe numbers together which are marie 
for a diviſor, and thoſe which are not marked for a divideil, ! 
and the quotient will be the anſwer ſought. 

Note, When the ſame numbers are found in the diviſor a 
in the dividend, they may be thrown out of both. 

| CC RP . 1 

1. If 16 horſes can eat up 9 buſhels of oats in 6 days, h 1. 
many horſes would eat up 24 buſhels in 7 days, at the am 1. 
rate? „ | 
+ 9 buſhels : 16 horſes :: 24 buſhels. 


6 days 2 8 
6 „ 16 * 24 2 K 16 * 24 2 Xx 16x01 


57 » by contraction ‚ .] Y — 1K 7 P 
25 | | TIE” 
— 7 = 36+ hor/es, the anſwer. - '8 


$027 * et 


- 


* The reaſon of this rule may be readily ſhewn' from the nature of dnl quel 
and inverſe proportion: for every row in this eaſe is a particular ſtatia A A 
one of thoſe rules; and therefore if all the ſeparate dividemds be collel0 i: |; 
together into one dividend, and all the diviſors into one diviſer, their 

tient muſt be the anſwer fought. Thus, in example the firſt, nul 


As 9 buſh. : 16 horſes : 1-24 buſli. ; 242 by rule of three ire , f 


As 6 days: 24 X 16 horſes : :.7 days 24. Xx 16% 6 4, rue 


a . 1 
three inverſe, which is the ſame as the rule. 


2. 


PRACTICE. 61 
If a Fawlly of 9 people ſpend 120 J. in 8 months, how 
much will ſerve a family of 24 people 16 months? | 
| 7 72 AN. 6401. 
. If 8 men can dig 24 yards of earth in 6 days, how many 
men muſt there be to dig 18 yards in 3 days? | 
. ay Anſ. 12 men, 
4 If 2 men can do 12 rods of ditching in 6 days, how 
many rods may be done by 18 men in 14 days ? 
3 6 Anſ. 247 55 rodre 
5. If a regiment of ſoldiers, conſiſting of 939 men, can eat 
351 quarters of wheat in 7 months, how many ſoldiers 
cee vill eat 1464 quarters in 5 months at that race ? 


| Auf. 5483 7 


wet. 
100; 


and 2 

| 6, If the carriage of 5 cot. 3 qr. 150 miles colt 3 J. 75. 4d. 
* what muſt be paid for the carriage of 7 cut. 2 gr. 25 lb. 64 
atin miles, at the ſame rate? Anſ. 11. 18s. 7d. 341 


U If 248 men, in 5 days, of 11 hours each, can dig a 
trench 230 yards long, 3 wide, and 2 deep, in how many 

days, of 9 hours long, will 24 men dig a trench of 420 

yards long, 5 wide, and three deep? 5 
: | An. 288 237 days. 


g. If a perſon travel 300 miles in 10 days, when; the day is 

12 hours long, in how many days may he travel 600 miles, 

when the day is 16 hours long ? | 

If a barrel of beer be ſufficient to laſt a N of 7 perſons 
12 days, how many barrels will be drank out by a family of 

14 perſons in a year? | 


PRACTICE. 


PracTice is a compendious method of working the Rule 
ff Three Direct, when the firſt term is an unit, or one; and is 
f f E uſe among merchants and tradeſmen, on account of 

being the moſt eaſy and conciſe manner of anſwering ſuch 
f dir veſtions as commonly occur in buſineſs. : 
ating An aliquot part of any number is ſuch a part as being 

ledig aken a certain number of times, will exactly make that num 
der; as + is an aliquot part of 1, for being taken 4 times, or 

ea, altiplied by 4, it produces one; and 2 1s an aliquot part of 

for being taken 3 times, it makes 6, &c. 


— 
_ 
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Of a Shilling. 85 Of a Pound. 
6d. J fr A Half 0066 3-74 : 
- | | + A Third 6s. 8d. þ 
. - 1 + A Fourth . 44 
24. WS 37 A Sixth 38. 4d. \ 4 
81 | + An Eighth „ 10. 44 
1d. } Li A Twelfth 6. | * 
2d. J 15 # of a Penny 18. 8d. 7 
2d. of ditto 1, L 
Of an Hundred Weight. of a Quarter of a Cut. 
2. Qrs. or 56 lb. is 2 . 
1 Qr. or 28 lb. — 4 7b. — + 145 
14 1h, — + 4b. — 3 84 
71b. — 16 31 lb. — 5 


Cann 1. 
When the price is leſs than a penny. 


Gs Ru l R. 


Divide the given number by the aliquot parts of a penty, 


and then by 12 and by 20, and it will give the anſwer te. 
quired. | 


Exams 


ä 1 


* As moſt of the following compendiums are only pa: ticular caſes ot 4 
more general rule, it will be ſufficient, for their illuſtration, to explain ide 
principles on which the rule itſelf is founded. 

General Rule. 1. Suppoſe the price of the given quantity to be 1. o 
15. as is moſt convenient; then will che quantity itſelf be the anſwer at ihe 
ſuppoſed price. 

2. Divide the given price into 8 parts, either of the ſuppoſed price, 


or of one another, and the ſum of the quotients belonging to each, vill d: 
the true anſwer required. x 


a. 


— 


EXAMPL x. 
What is the value of 526 yards of cloth, at 375 101 d. per yard? 


526 Anſ. 11. 

31. 4 d. is 3 87 13 4 ditto at © 3 4 a1 
44. is. 8 15 4. ditto at 0 © 4 tity 

4 d. ii 4 4 7 8 ditto at © © 2 ny 

4 is 5 51 dds. ditto at o o ot - 

3 101. 7 3F ditto at o 3 10k A 
the full price; — — ' 


PRACTICE, 2 By 


- 


ExXaMPLES. 
4506 art 2 


Aru 

. %, 5 
8 i 
al- v 

— 

— 

0 

8 


1233791 


2,0]28,1: 7 


140. 1 5, 74 d. the anſwer, 
1456 at 1. Arſe 31. 122. 347 at 3. Auf. 145, „ 
846 at 3. An/. 21. 125, 103d. 8 10 at 4. Az.. 21. 105, 72d. 
. Cath S 
When the price is an aliquot part of a ſhilling, 
| | R U L [7 1 . | 
my, Divide the given number by the aliquot part, and the que 
fe- — is the anſwer in ſhillings, which reduce into pounds as 
| ore. 6 


EXAMPLES. 


T7) Ms 3 4. is I 1728. at 34, 
n tn? . — | 
|. of 250) 43.2 
at the Re. 


5 21. 12 7. the anſwer. 

4 437 at rd, Anſ. 1 l. 1654.54, 352 at 14d, Anſ. 21. 41. 
"5275 at 24. Au. 43/7. 195. 2d. 1976 at 3 d. Anſ. 22). 45. 
0771 at 44. A0. 1120. 175. 899 at 6 4. An/. 22/.99.69, 


1 


—— Ny 
WW 


la the above example, it is plain, that the quantity g26, is the anſwer 
it 1]. conſequently, as 3. 4d. is the 3 of a pound, 3 part of that quan- 
lity, or 87 J. 135. 4 d. Þ the price at 3s. 4d. In like manner, as 4d\ 
the 5g part of 3s. 4d. ſo ng of 871. 13x. 4d. or 8 J. 155. 4 d. is the 
uſner at 4d, And by reaſoning in this way 47. 75s. $d. will appear to 
de the price at 2 d. and 105. 111 d. the price at J. Now as the ſum of all 
theſe parts js equal to the whole price, (3s, 107 d.) ſo the ſum of the an- 
wers belonging to each price will be the anſwer at che full price required: 
Aud the ſame will be true of any example whatever, 


G 2 CasB 


| 
64 ; PRACTICE. 


| OF. C AS B 3. 
When the price is pence and farthings, and is no aliquot 
of a ſhilling. | we _ N 
„ Ru LE. . 
Find what aliquot part of a ſhilling is neareſt to the given 
price, and divide the propoſed number by it: 
And if. there be = remainder, conſider what part it i 
of this aliquot part of the given price, and divide the former 
quotient by it, &c. and the ſeveral quotients, added together, 


will be the anſwer in ſhillings, which reduce into pounds 2 
before, | > Ep | 


EXAMPLES, 
876 at 824. 


Ga. is K 438 
24 11 3-140 --- 
„ --:6: 
2,0) 62,0 LS 


311. - 0s. 64. the anſwer. 


372 at 12 4, Anſ. 21, 14. 3 . 

325 at 27d, Au. 34, Os. 1144. 

827 at 4 4, Anſe 15 l. 104. 174, 

2700 at 74 %᷑—᷑nm Auſ. 81 l. 115. 3 4. 

2150 at 93 4. Anſ. 87 I. 6. 105 d. 

1720 at 114 4. Au. 82 I. 8. 4 4. 
CASE 4. 


When the price is any number of millings under 20. 


[ 


.- Nor. 


1. When the price is an even number, multiply the gives 
number by Z of it, doubling the firſt figure to the right-hand 
for ſhillings, and the refl are pounds. | 

2. When the price is an odd number, find for the greatch 
even number as before, to which add 2; of the given number 


for the odd ſhilling, and the ſum is the anſwer, 


ff 


Exams 


PRACTICY, . 65 


EXAMPLES. 


243 at 4s. 
4 | 
481. 125. the anſwer, 
| 566 at. 7 4. | 
3 I a od 1 
169 g 3G wits 


1 . 8s 20 28 6 5 


— 


| 198 J. 25. the anfever. 
2757 at 1% Ai. 137 l. 179. 
2643 at 2% An. 2641. 65. 
3271 at 5%. As.. 8777 « 4 
872 at 385. Anf. 348 J. 165. 
372 at 1135. A, 2041. 123. 
5271 at 14% Ai. 3689 J. 14+. 
3242 at 17. Ai. 26701 145. 
264 at 195. Au. 2501, 165. 
Car g. 


When the price is ſhillings and pence, which make ſome 
aliquot Part of a * 


rn. 
Divide the given quantity by the many part, and the 


Futeru is the cnmiwer in pounds, 


ExXaMmPLES. 


3. 4d; is + 329 at 35. 4 a: 
54/. 105, 8 4. the anſwer, 
7150 at 15. Bd: A'/. 50 J. 167. 84. 
2715 at 25s. 6.4. An/ 5554 8 
3150 at 3s. 44. Ai, Fi 8s oh” © 


2710 at Os. 8 4. Anſ. 93 l. 61. Bd. 


G 3 Cass 


66 


| When the price is ſhillings and 3 which make no aliquot 


| part of a pound. 


5. 1 4 191 
64. 1 19 
34 357-I 3 
7311 at 17. 34. 
2701 at 34% 24. 
2547 at 75. 34 
801 at 103. 94 
841 at 137. 2 4. 
S0 at 16s, 5 4. 
zog at 175. 3d. 
2846 at 187. 64. 
969 at 195. II d. 


l 


Cass 6. 


Ru l. x. 


Take the a leſs ſum, which is an aliquot part, an 
find the value of the quantity propoſed at that rate; then u 
this ſum add the amount of the remaining parts of the price, 
found by ſome of the foregoing rules, and it will give the au. 
ſwer required. | 


E x A MAP LES. 


765 at 51. 9d, 


1 
73 


2190 - 185. - 94. 


Cat 7. 


the * 


Au. 4501. 135. 9 4 
_ m_ 15. 2 4. 


Anſ. 662 l. Fo 34. 


Auf, 266 l. 108. 3. 


Anſ. 7821. 114. 
Anſ. 964 J. 196 34 


When the price is ſhillings, pence and farthings. 


Ru l E. 


Divide the orice i into aliquot parts of a 
other, and the ſum of che quotients, belonging to each 2 
part, will be the anſwer required, 


Ex Au- 


pound, or of each 


a ww 29 Tf @QTS> 


Sw «<a _ «@-< 


* 


Jut 


RACTICE,. 


EXAMPLES. 


244 at 5. 839, 


8 . is 2 61 
84 14 16 6 _ oo" 
26 4 4+ 2-0-8 
and Id. 1 1 - - 10 2 
rice | | 69/, oy 126. ot iod. the anſwer, f 
e a1. 875 at 17. 444. 4%. 67 /. 17. 414. 
7524 at 33. 54 4. Auſ. 1332 I. 7. 6 a4. 
3715 at 97. 41 4. Anſ. 17411, Br, 114. 
2572 at 134. 71 4. Auf. 17524, 31. 6 4. 
1603 at 167. 104 4. _ Auf. 13521. 105, 714. 
2710 at 19s. 214. Auſ. 2602 J. 147. 7 d. 
430 at 197. 644. A. 419 J. 139, 1114 
San . 


. Multi 
2 and work: for the reſt 
B ſums added together, 
. 
„ 
d. 
4 
45. 1s 4 
6 d. is + 
ö 2 d. is T5 
aliquil 947 at 40. 15 5. 


457 at 14/4. 175. 


713 at 19/4, 197. 


When the price is pounds, ſhillings, pence and farthings. 


RU Lk. 


ply the quantity propoſed by the number of pounds, 


by ſome of the former rules; and theſe 
will give the anſwer required, 


EXAMPLES. 


428 at 31. 45. 614, 


3 


88 12 
10 14 
— 17 's 10 


GG 13811. 37. 10d. the anfwer, 


64d, An 2571, os. 444. 
104 4 l. An. 4538 J. 13. 104d. 
gt 4. Anſ. 6804 J. 10. 91 4. 
1134. Aſ. 14259 /. 55. 156. 


CAR 


, _—— — — 


— on 
” 


; = — — — V or NES 
* 


A rer 
» 4 ; 


— 


S. 
When the number whoſe price is required is a whole number, 
with parts annexed, HE 
Ru L E i 


Work for the whole ru nber according to the former rules, 
to which add 4, 2 or 4 of the price, according as the queſ- 
tion TEQUIFES. | I ee $7 | 


EXAMPLES. 


234% at 5s. 8 4. 
F Fo is —  FF,.--10 
Pr Ip: dn. AT 
* F 
or + * 16 
for 7 BE 
| 701. - TY the anſaurr. 
. 273% at ; 2-5. 6 d. Anf. 341. 3's. © 144. | 
' 937% at, 31. 179. 8 d. Anf. 3640 l. 125. v6 4. 


1394 at 14. 19% 4&4. 
3714 at 41. 13s. 7d. 
284+ at 2/, 105. 64. 


An. 2741. 169. 10 4. 
Anf 179. 93. 944 
nr EW 


5 A S E 10. 


When the quantity whoſe value is required is, of ſeveral 
denonunations. | . | 


Ry LE; | 


Find the value of the higheſt denomination, by ſome of the 
foregoing rules; and for the others take ſuch paris of tie 


given price as the lower denominations are of the highe, of 


of each other, as is moſt convenient; and the ſeveral ſums 
added together, will give the anſwer required, 


ExXAM* 


deu 


Tarr and TaxzTT, 


EJ AMT LE. 


69 
deut. 277. 16 B. at 2 J. 5 4. 64. | | | 


ber, 21. 55, 64. 
| 8 
| 18 4 
291. i 1 12 
les, 14/þ. is 1 - - 5 - 8 
vel 216, 57 -=- - - 9 | 


191. 13% 3 d. the anfaver, 
uur. 2.475. 14 06, at 71. 105. 9d. per caut. 
| Anſe 2831, 115. 1114. 
Heut. 197. 12/6, at 11, 193. 84. per cut. 7 
| Anſ. 34 l. 86. 5 1d. 


5 Ai. 951. 36. Sd. 
oct. Ogre 1046, at 11. 17s, 10d. per cat, 
| 4 73 l. 184. 1044, 


23ewt, 39rs. 816, at 31. 191.1 14. per caut. 


PROMIS vous QUESTIONS, 

„eur. 147. of ſugar, at 3 J. 155, 7 d. per caut, ? 
| 17 tons, 2cwt, 3gris 1216, at gl. per ton. | 
5 39%. 12 1b. at 21. 165. 10d. per cbt. 8 
, 24/acks, ꝙ tod, 1 flone of wool at 2 J. 105. 6 d. fer ſack? 
| 125 yards, 3 gi. of cloth, at 2 5. 84 d. per yard? 

I; eng, ells, 2 rs. 2 uli. at 35. 74d. per ell? 

713 acres, 3 roods, 39 pls. at 3 J. 175. 6 d. per acre? 

75 bhds, 1 tierce of wine, at 25 l. 13 J. 6 d. per hbd p 
24 gals, 3 gre. of oil, at 3 5. 41 per gallon? _ 
$7 -bds. 41 gals, of ale, at 2 J. 103. 64. per bd? 
43975. 5 buf. of wheat, at 1/. 8s. 64. per quarter? | 
What is the hire of a coach and horſes, for 9 months and 11 
days, at 54, 105. er month ? | | 


eral 


the 

the 
„ of 
ums 


TARE axo TRETT. 


Tang and Ta Err are practical rules for deducting cer- 
un allowances, which are made by merchants and tradeſmen 
 elling their goods by weight. 5 | 


70 TAME AND TEETT. 


Tare, is an allowance to the buyer for the weight of the 
box, barrel, bag, &c. which contains the gopds bought, and 
is either at ſo much per box, &c. at ſo much per cat. or at ſo 

much 1n the groſs weight. 

TRETT, is an allowance of 4 13. in every 104 16. for waſte, 
duſt, &c. : | 1 

CLor , is an allowance, after tare and trett are deducted, 
of 2 lb. upon every 3 cat. Fg 

Gross WEIGSNHx＋, is the whole weight of the goods, toge- 
ther with the box, barrel, bag, &c. that contains them. 

SUTTLE is when only part of the allowance is deduQted 
from the groſs, | | . 

NRAT WEIOEHT is what remains after all allowances are 
made. 

; CatF 3 


When the tare is at ſo much per box, barrel, or bag, &c. 


Multiply the number of boxes, barrels, &c. by the tare, 
and ſubtract the product from the groſs, and the remainder 
will be the neat weight required. 
_ ExamPLES. | 
1. In 7 frails of raiſins, each weighing g cur. 2 gre. 5 U. Mz. 


2 * 


groſs, tare 23 1. per. frail, how much neat ? y 
23 K 7 = 1 cuut. 1 qr. 21. 

(Wh, g's , tb, | 3. | 

EF - iS: 0 þ 

FE. | 1 


EL 
1 - 1 - 21 rare 


37 cut, 1 gre 14 15. the anſwer. - ; 
2. In 241 barrels of figs, each o cur. 3 fr. 19 16. groſs, tare 
10 6. per barrel, how many pounds neat ? 
Azſ. 22413 U. 


3. What is the neat weight of 14 Blgs. of tobacco, each 
5 caut. 2 gri. 17 1b, grols, tare 100 /b. per hbd. ? 
| 5 . - Anſ. 66 cact. 2 gr. 14 lb, 


— 


4 It is manifeſt, that this, as well as every « other caſe in this rule, il 
only an applicacion of the rules of proportion and practice. | 
| 4. What 


8 TARR AND TRERETr. 2 


4. What is the neat weight of 17 bags of cotton yarn, each 
the " weighing 2 cabt. 3 gr.. 416. * tare 9/6. per bag ? 


* e an 1. 
ho CN OW Can 2. | 
iſe, When the tare is at ſo much per cwt. 


- | | R ul E. 


Divide the groſs weight by the aliquot parts of a cave. and 
ge- ſobtract the ſum of the quotients from the groſs, and the re- 
mainder will be the neat weight required. 


ed ExXaMPLES. 
ane Wie Groſs 173 cut. 3 1716. tare 16 /b, or ct, how muck 
neat? 7 
ewt. gre B. 

c. | 173 3 17 grof 
44%. is 1 „ 
tare, | h 2b. is 7 Y-0 -Ft- 
nder 20 

| 4 98 


149 o 8 the anfiber. 
5 lb. :. What is the neat weight of 7 barrels of pot-aſh, each 
weighing 20116. groſs, tare being at 1016. per ext, ? 

Anſ. 128116. Gx. 

3. In 25 barrels of figs, each 2 cot. 1 fr. groſs, tare 1616, 

per cavt, how much neat ? Anſ. 48 ct. O gr. 24 1b, 
4 What is the value of the neat weight of 13 %.. of to- 
bacco, at 47, 13s. 64. per ct, each weighing 4b. 
377. i7 . groſs, tare 13 /b. per cut, 


i Anſ. 203 1 © 5. 24. 


CASE 3. 
tare When there is an allowance both of tare and trett. 
7 Rl k. 
3 4 Subtract the tare from the groſs weight, by the foregoing 


les, and the remainder, or ſuttle, divided by 26, gives the 
fett, which being ſubtracted fiom the ſuttle, leaves the neat 
— Reight — 

rule, it Ex AU- 


92 Tart AND TRETT. 
EXAMPLE Ss 


1. In gewt. 291. 171 . groſs, tare 37 lb. and trett as uſual, 
how much neat ? | | 


cæot. gr. Ib. 
9 2 17 groſs 
e 1. 9 % 
2609 1 8 ſuttle 
1 12 treit 


| 8 3 24 the anſwer. 


2, In 152 cwt. Ir. 3 lb. groſs, tare 10 16. per cwt. and 
trett as uſual, how much near ? | 
- Anſ. 133 ext, 1 gr. 1206, 
3. In 7 caſks of prunes, each weighing» 3 ct. 1gre 5, 
groſs, tare 17 316. per caut. and trett as uſual, how much 
neat? - | Af. 18 cart. 2 gr. 25 l. 
4. What 1s the neat weight of 3 Hdd. of ſugar, weighing as 
follows: the 1ſt. 4 cut. ogr. 5 /b. groſs, tare 73 /b.; the 
2d. 3 cat. 2 gr. proſs, tare 5616. ; and the 3d. 2 cat. 3 yr. 
17 Jb. groſs, tar. 47 1b. and allowing trett to each as uſual? 
NE Anſe. 8 cut. 2 gr. 41h. 


CAS E 4. 


When tare, trett, and cloff are all allowed. 
l Ru l. E. 
| 13 | 
Dedutt the tare and trett, as before, and divide the re- 
mainder, or ſuttle, by 168, and the quotient is the clof, 
which being ſubtracted from the ſuttle, the remainder 1s the 
neat weight. KD 


EXAMPLES, 


What is the neat weight of a þbd. of tobacco, weighing 
1 5 exvt. 3 fr. 2016, groſs, tare 7 1b. per cat, and trett and 


cloff as uſual, 


cart 


TARE AND TRETMT. 


y ct. gre Ib. ; 
Ii 3 „ = © tf of 
(ual | 7 lb. is 16 — 3 27 tare 
20) 14 3 21 
Fa + 8 treti 
"I — 168) 14 1 13 furle 0 
: — as 9 cla 


1 the anſwer. | 


2, In 19 cheſts of ſugar, each containing 13 cwf. 1 gr. 17 /þ, 

groſs, tare 13 6. fer cat. and trett and cloff as uſual, how 

and much neat, and what is the value at 5 1 ,. per Ib.? 
Aas. 215 cavt. © gr. 17 lb. and value 577 l. bs. 54d. 

12,M;. 29 parcels, each weighing 3 cr. © gr. 14 U. grofs; what 
cb, MW is the value of the neat weight at K“. 115, 64. per cave, 
much allowing 8 4. per caut. for tare, and tre and cloff as uſanl? 
25 lb, - | A. 1261. 145. 0 d. 
ng . What is the value of the neat weight of 5 hd. of tobacco, 
the each weighing 5 cavt. 2 gra. 25 lb. groſs, at 8 J. 125, 64. 
3 fr. ber cave. allowing 8 16, per cave. for tare, trett as uſual, and 

fual? cloff 2 76. per bhd, 2 | 


. 41h, | £ 
Dirt dr Ain. f 
A Hos1Eer's BiLL. ; 
Mr. Thomas Williams 3 | 
Bought of Richard Simpſon, Jan. 4, 1786, 
8 = &« | 
he fe. Pair of worſted ſtockings, at 4 6 per pair, 
» clo 5 Pair of thread ditto, at 2 Eo 


zs theſſ 3 Pair of black ſilk ditto, at 14 O 

6 Pair of black worſted ditto, at 4 2 

4 Pair of cotton ditto, . 

2 Vards of fine flannel, at I 8 fer yard. 


14.7 1 2 


74 BIIISs or PARCEIS. 


A MERCER's BIII. 


| Mr. William George | 
1 Bought of Peter Thompſon, July 13, 1780. 
| 3. 4; 
1; Yards of ſattin, at 9 6 per yard. 
18 Yards of flowered filk, at 17 4 1 
12 Yards of rich brocade, at 8 Is 
| 16 Yards of ſarſnet, at 2 16 
| 13 Yards of Genoa velvet, at 27 6 25 
0 23 Yards of luteſtring, „„ 17 
4.62 23 | 
A Lixen-praPEeR's BILL. 
Mr. Henry Morris 7 
SA of Caleh Windſor, B March 8, 1786, 
= | „ 8. d. 
| 40 Ells of dowlas, at 1 5 fer ell. | 245 
| 34 Ells of diaper, _ 11 | 24. 
| 31 Ells of Holland, K 5 35. 
. 39 Yards of Iriſh cloth, | Wes „ 17 
| 177 Yards of muſlin, at 7 25 | : 25 
| 134 Yards of cambric, at 10 'S- | 9 
| 27 Yards of printed linen, at 2 5 
N L-35 9 21 
A M1lLLINER' s BILL, 
Mrs. Matthewſon | : 
Bought of Simon Percy, June 18, 1786, 
3 
18 Vards of ſine lace, at o 12 3 per yard. 12 
5 Pair of fine kid gloves, at © 2 2 per pair. 7 
12 Fans with French mounts, at © 3. 6 each... 9 
2 Fine laced tippets, . + 
4 Dozen of lincn gloves, at © 1} 3 per pair. 125 
6 Sets of knots, at. 2 6 fer ft.. 274 
Fo 23 14 4 
/ tee oh 


A Wool 


— — — — 2 


Bir rs or PAR. s. 75 


A VWoOLLEN-DRAPER'S Birr. 
Mr. John Page 


$6, Bought of Jacob Goodſon, May I, 1786. 
e 
17 Yards of fine a8 at 3 9 Fe yard. 
18 Yards of drugget, at 0 9 


O 
O 
15 Yards of ſuperfipe ſcarlet, at 1 2 
16 Yards of ſuper, black cloth, at o 18 
25 Yards of ſhalloon, oe 05/3 
17 Yaids of drab, at o?17 


0000 


£-59 5 


1 


A Grocer's EIII. 
Mr. Nathaniel Parſons 


786, Bought of William Smith, Aug. 6, 1786. 
e . the | 
242 16. of royal green tea, at 18 6 per li. 
244 /b. of imperial tea, „„ 
353 1b, of beſt. bohea, at 13 10 
17 /b, of coſtee, BY 


25 (6, of double refined ſug ar, at 1 
9 Sugar loaves, we, 137 „ 


_—_ 1.86 14 21 
9 23 a — 
1 A W1inE-MERCHANT'S B11. 
Mr. Thomas Greville 
780. Bought of 22 Simes, April 3. 1785, 
| | d. 

12 Gallons of palm ſack, at s 6 per gall. 

17 Gallons of red port, 1 

9 Gallons of claret, „ 9 

34 Gallons of white Liſbon, at 4 10 

227 Gallons of rheniſh, at 6 4 

274 Gallons of ſherry, at 62 | 
„ . 4. 1. 8 


001 H 2 A Cukzsr- 


— 


76 SimPLE INTEREST. 


A CnEESE-MONGEA's BIL I. 
Mr. Edward Patterſon N 
Bought of Stephen Crcſs, Sept. 1, 1786, 


| 8; 0, 
8 55 of Cambridge butter, at O 6 fer Ub, 
17 /b, of new cheeſe, e 
2 Firkin of butter, wt. 28/59, at o 54 
5 Cheſhire cheeſes, wt. 127 /5, at 0 4 
2 Warwickſhire ditto, wt. i5/b. at o 3 
2 Jb. of cream checfe, | at. 0: 


SIMPLE INTEREST. 


S1MPLE INTEREST is an allowance made by the borrower 
of any ſum of money to the lender, according to a certain rate 
ber annum; Which, by law, muſt not exceed 5 per cert, that is 


51. for the uſe of 100/, 1 year; 101. ſor the uſe of it 2 years; 
and 10.00, | 


PRINCIPAL 1s the money lent. 
Rars is the ſum per cent. agreed on. . 
AMOUNT is the principal and intereſt added together. 


RULE V. 


1. Maltiply the principal by the rate, and divide the pro- 
duct by 100, and the quotient is the intereſt for 1 year. 

2. Multiply the intereſt for 1 year by the number of years 
given, and the product is the intereſt for that time. 

'3. If parts of a year, as months or days, be given, they 
mult be worked for by the aliquot parts of a year, or by the 
rule of three direct. 5 


ö 


_—_ 


——— 


* There are ſome caſes where it is cuſtomary to conſider the time 


elapſed different ways. In the courts of law, intereſt js always computed 


in vears, quarters and days; which, indeed, is the only cquitable me- 
thod; but in computing the intereſt on the public bonds of the South- 
Sea and India companies, and in the Bank of England, &c. the time is ge- 


nerally taken in calendar months and days; and on Exchequer bills in quate 


ters of a year and days. | 
If the intereſt be found; according to either of theſe methods, and then 


added to the principal, it will give the amount, or whole ſum which is due. 


Ex A Ns 


& 


— — I OI EC? Se i tens 4 Os 


StmPpLE INTEREST, 77 
EXAMPLES. 
1. What is the intereſt of 2847, 105. for 2 yeirs, 4 months, 
70, and 25 days, at 35 per cent. per annum? 
284 1, 103. 365 : 91. 195. 11 4. :: 25 days 
U 


* 5 
853 = 49. is 8 | 
* * ; 5 
9.95 15 365) 248 18 73 (135. 714. 
* bo 20 + | 
"4 19.15 4978 
2% 1328 
233 
wer 1. 80 | 12 
rate | 3 — 
t 15, — 2883 
ars; 3-20 24.8 
| 4 
995 f 
265 
gl. 195. 124. = 1 year's intereſt. 
2 
pro» 19 18 32 = 2 year's interefl, 
eas 4 %. = 1 3 6 41 = 4 month's ditto, 
13 71 = 25 day's ditto, 
= 23 18 37 the anfever required. 
2. What is the intereſt of 230/, 105, for 1 year at 4 per cent. 
ber annum? Anſ. gl. 45. 434d. 


time 3. What is the intereſt of 547 J. 15 J. for 3 years, at 5 per 
pute! cent. per annum? / Anſ. 821. 35. 3d. 
me- . What is the amount of 690 J. for three years, at 4+ fer 


rr oe EO EG or Eee ESR — 


auth cent. per annum? An}. 733 J. 35. 
© 5 5: What is the intereſt of 205 J. 15 3. for 4 year, at 4 per cent. 
4 fer annum? Aa. 2 l. 14. 4 2 d. 
then . What is the amount of 120 J. 10 5. for 24 years, at 43 per 
due. cent. per annum? Anſ. 1344, 1658.13 d. 
Au- | H 7. What 


days, at 45 fer cent.? 


8. What is the amount of 200 guineas for 4 years, 7 months 
Anf. 
9. A gentleman left his niece by will 558 J. 155. to be paid 
her when ſhe came to age, with intereſt at 4 per cent. now 
ſhe came to age in 5 Dt 9 months and 21 days; what 
Anſ. 688 l. 105 11430, 
What bs the intereſt due upon an India bond of 500/, 
"IG, at 32 2 fer cent. per ann. from September zo, 1786, r 


and 25 days, at 43 per cent.? 


I" ſhe to receive in all? 


June 18, (787 7 


11. M hat i 1s the 3 . upon an Exchequer bill of 450, 


CoMmmMmiss1o0 N. 


7. What is the intereſt of 47 J. 10s. for 4 years, and g: 


Anſ. 101. 91. 134 


2537. 195. 21 


Anſ. 12 l. 105. 334 


at 34 per cent. Per aun. for 24 years, and 67 days? 


nj. 491. 105. 030, 


COMMISSION®, 


Commnss10n is an allowance of ſo much per cent. to 1 
factor or correſpondent abroad for buying and ſelling goods 


for his employer, 
EXAMPLES. 


1. What comes the commiſſion of oo, 13% 64. to at 31 


fer cent. ? 
1 Ss 4. N 
500 13 6 
* 
Wy: y 
„„ 
250 629 
3 
0 | 
10.47 
12 
$07 
4 
2.C8 


l. ien 536. 


fn — 
— 


The method of working que ſtions in this and th. following rules oi 


inſurancc, brokera;*, &c. is the zame as n Lmpl: intereſt. 


2. My 


1. 


BROKERAGE. | — 
5 :. My correſpondent writes me word thas he has bought 


{d, goods on my account to the value of 7547. 165, what does 
thy his commiſſiou come to at 25 pcr cent.? | 

14. Anſ. 18 l. 175. 41 4. 
paid WM z. What muſt I allow my correſpondent for diſburſing on my 
now account 529/. 18 5. 54, at 24 per cent. | 
Vhat An/. 111, 185. 534. 
1% 4. 1f I allow my factor 73 per cent for commiſſion, what may 
001, he demand on the laying out 1200 1.“ Anſ. g17. 105. 


b. 10 1 56, What does the commiſſion on 950%. come to at 3 4 fer 


14 cent.? Anſ, 361. 165. 3 4. 

500, 7 | Wen | 
BROKERAGE: 

03 4. 


BROKERAGE is an allowance of ſo much fer cent. to a per- 
ſon called a broker, for aſſiſting merchants or factors in pro- 
curing or diſpoſing of goods. 


EXAMPLES. 


1. What is the brokerage of 610/, at 55. or per cent, ? 
; ; 1 4 


5 4. is I 610 
at 33 | — 
1.5210 

20 


10. 50 
12 


6 O Aub. 11. 10 . 64. 


2. If I allow my broker 3 2 per cent. whit may he demand 
when he ſells goods to the value of 876 “J. 55. 104, ? 
| Anſ. 324. 17 5. 25d. 
. What is the brokerage of 879 J. 18s. at 4 per cent.? 
| | An 34 $4113 4 
4. If a broker ſells goods to the amount of 5.84, 173. 104. 
what is his demand at 13 per cent.? Anſ. 7 l. 425. 84. 
j What is the brokerage of 1087 /. 15 5. 63 d. at.14 per 
cent. ? | | | | | | 
b. If a broker ſells goods to the amount of 1000 guineas, 
what is his demand at + per cent.? 
. If I allow a broker 13 per cent. what is his demand for diſ- 
rules i poſing of goods to the value of 7291. 105, 64. ? 
2. My | INSU- 


80 Ix Ss U RAN CE. 


INSURANCE. a 


INSURANCE is an allowance of ſo much per cent, given 10 5 


certain perſons and offices who engage to make good the loſs . 
of ſhips, houſes, or merchandizes, which may ———_ fron “ 
ſtorms, fire, &c, _ ? 
EXAMPLES. , 
1. What is the inſurance of 8741. 145. 2 d. at 125 per cent,? 9 
„%% ↄ⁵ĩð?]Ü. 
874 14 2 
10 1. 1 3 | 4 
3.7 +: 239-9 -- 308 -- I 
E „ Eo We: ſum 
— nue 
113 - 14 - 243 A0. 1 
2. What is the inſurance of goo /. at 104 fer cent.? = 


Anf. 96. 151, Rn 
3. What is the inſurance of 12001. at 75 per cent.? - 


Anſ. 911. 10 
4. What is. the infarance of an Eaſt-India ſhip and cargo ! 
valued at 35727 l. 175, 6 d. at 177 per cent. ? to 1 
* 63864. 75. 144. 8 
2 
BuyinG AND SELLING OF STOCKS, the 


STOCK is a general name for the capitals of our trading 


companies, and the buying and ſelling certain ſums of money 4 
in thoſe funds is now become a general practice. the 


EXAMPLES. 


1. What is the purchaſe of 2054 . 16 5. South-Sea Rock, 1 
1104 per cent.. 


4. as; 
2 If 78 2054 - 16 
| . 
I is 178 5 - 3 82 


2268 J. 85.- 32 the anſwer. 
| . 0 * 2. What 


 Discounr. $1 


: What is the purchaſe of 1561. 155. 3 per cent, annuities, 


at 743 per cent, ? An. 1161. 15 6. 634, 

'W;. What is the purchaſe of 8161, 127. bank annuities, at 

| to 894 fer cent? Anſ. 7:91. 165. 85 4. 
of 4. What is the purchaſe of 987 J. 15 3. India ſtock, at 1133 
oy per cent.? Anſ. 1124 J. 165. 


g. Bought 6507. Bank annuities, at gos per cent. and paid 
brokerage + er cent. what did the whole amount to? | 

| A2. 56831. 55 

. . What does 2400 J. capital ſtock in the 3 per cent. conſo- 
dated bank annuities come to, at 847 per cent.“ 


Anſ. 20191. 
. Di dCODPNT, 


DiscounT is an allowance made for the payment of any 
ſum of money before it becomes due, according to a certain 
nate per cent. agreed on between the parties concerned, 

The pre/ent avorth of any ſum, or debt, due ſome time 

ience, is ſuch a ſum as, if put to intereſt, for that time, at 
15 a certain rate er cout, would amount io the ſum or debt 


ken due. 
argo W 1, As the amount of 100/. for the given rate and time, is 
to 1007. . 


12%½% Sois the given ſam, or debt, to the preſent worth. 
2. Subtract the preſent worth from the given ſum, and 
the remainder 1s the diſcount required, | 
| Or, 
As the amount of tool. for the given rate and time, is to 
the intereſt of 100 J. for that time, 
80 is the given ſum, or debt, to the diſcount RIO | 
XAM- 


* 


* That an allowance ought to be made for paying money before it be- 
tomes due, which is ſuppoſed to bear no intereſt till atter it is due, is highly 
aſynablez for if L Keep the monty in my own hands till the debt becomes 
ue, it is plain I may make an advantage of it by putting it ont to intereſt 
ar that time: but if I pay it before it is due, it is giving that benefit ta 
cher; therefore we have only to enquire what diſcount ought to be 
lowed. And here ſome debtors may ſay, that ſince, by not paying the 
money till it becomes due, they may employ it at intereſt 3 therefore by 
Jing it before it is due, they thall loſe that advantage, and, for _ 
. | realon, 


What 


82 DUi te enn. 


EXAMPLES. 


1. What is the diſcount of 573 J. 155. due 3 years hence, 2 
41 fer cent, 1 


5 13 10 
4 Is 5 . 


11 1 %/%/%́ 'n 13. ee $94 - 19 
| 20 


20 20 
2270 8 11475 
11475 ? 
803250 
F 22959 


| (20) 
227,0) 309825, (136, 4 
| 828 
1472 68•—4 
110g 


197 
12 


227)2354(10 
94 
© 
227)370(x 
4, BL, 4% iel 
| Nf. . 0 . 
| 4 | 2, What 


Oy} 
* _—_ ——— 3 1 
—_ — — the 


reaſon, all ſuch intereſt ought to be diſcounted : but this reaſoning is file 
for they cannot he ſaid to loſe that intereſt till the time the debt becomes 
due arrives; whereas we are to confider what would properly be loſt at pte, 
ſent, by paying the debt before it becomes due; and this can, in point of 
equity or juſtice, be no other than ſuch a ſum, as being put out to intereſt 
till the debt becomes dye, would amount to the intereſt of the debt [of 
that time.—It is, beſides, plain, that the advantage ariſing from diſcharging 
a debt, due ſome time hence, by a preſent payment, according to the pri. 


ciples e have mentioned, is exactly the ſame as employing the whole 9 


e, u 


What 


— 


is falſe, 
becomes 
t at pre» 
point of 
| interet 
debt fot 
charging 
he pr 


hole ſu 
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ComrounDd INTEREST. $3 


2. What is the preſent worth of 150/. payable in + year, dil- 
counting at five per cent. ? An. 48. 21. 114 f. 
z. What is the preſent worth of 75“. due 15 months hence, 
at 5 fer cent.. Anſ. 70 l. 115. 9. 
4. What is the diſcount on 85 J. 10s, due September 8, this 
being July 4, reckoning intereſt at 5 per cent. per annum? 
| Arſe 155. 35 4. 
g. What ready money will diſcharge a debt of 543 J. 7 5. due 
4 months and 18 days hence, at 43 per cent. per annum ? 
Anſ. 6331. 18s. 15 d. 
6. Bovght a quantity of goods for 150/. ready money, and 
ſold them again for 2co/. payable $ of a year hence; what 
was the gain in ready money, ſuppoſing diſcount to be made 
at 5 per cent.? Arſe 42 l. 155. 5.4. 
7. What is the preſent worth of 120/. payable as follows; 
viz, 50. at 3 months, 50 J. at 5 months, and the reſt at 8 
months, diſcounting at 6 per cent.“ Anuſ. 117 l. 55. 54. 


COMPOUND INTEREST. 


Comrorunyd INTEREST i that which ariſes from the prin- 
cipal and intereſt taken together, as it becomes due, at the 
end of each ſtated time of payment. 
1 Se 7 | 

- 7 | | — 
it intereſt till the time the debt becomes due arrives: for if the diſcount 
allowed for preſent payment be put out to intereſt for that time, its amount 
wil bz the fame as the intexcit of the whole debt for the ſame time: 
thus, the diſcount of 105. duc one year hence, reckoning interg#-at 5 per 
cent, will be 5 JI. and 5/7. put out to intereſt at 5 per cert. for one ycar, will 
mount to 5 J 5x. which is exactly equal to the intereſt of 105 J. for one 
Jear at 5 per cent. | : 

The truth of the rule for working is evident from the nature of ſimple 
ntereſt: for fiace the debt may be conſidered as the amount of ſome prin- 
ipal (called here the prefent worth) at a certain rate per cent. and tor the 
giver: time, that amount muſt be in the ſame proportion, either to its prin- 
pal or interett, as the amount of any other tum, at the ſame rate, and for 
the ſame time, is to its principal or intereſt, | : 

The method uſed amongſt Bankers, &c. in diſcounting bills, is to find 
the intereſt of the ſum drawn for, from the time the bill is diſcounted, to 
the time when ic becomes due, (including the days of grace) which intereſt 
they reckon as the diſcount, and by that means make it more than it 
Rally is. | | 
But when goods are bought or ſold, and diſcount is to be made for pre- 
ent pay ment, at any rate per cent. Without regard to time, the intereſt of 
e ſum, as calculated for a year, is the diſcount. 


Ruin 


84 EQCUAT ISN OF PAYMENTS. 


| ; RU Tr na * 
1. Find the amount of the given principal, for the time o 


the firſt payment, by fimple intereſt. . 
2. Conſider this amount as the principal for the ſeconiſ ner 
payment, whoſe amount calculate as before, and fo on through 
all the payments to the laſt, ſtill accounting the laſt amo], 
as the principal for the next payment. Ac 
EXAMPLES. 6 
1, What 1s the amount of 3201. 105. for four years, at 55 e 
cent, per annum, compound intereſt ? 
159 320l 10. 1 year's principal, 
16 — 6 1}. year's intere/, 
To) 336 10 6 24. year's principal. 
1 2d. year's intereſt, 
26) 353 7 ts year's principal. 
17 13 4 3d, year's intereſt. 
20 371 — 43 4th. year 's principal. | 5 
S-. 2 41h. year's intereſt. ; 
389 11 4F whole amount, or the anſurl. 
required. 8 
2. What is the compound intereſt of 760 /. 10s. forbom | 
years, at 4 fer cent, Anf. 129 J. 35s. 634 | 
3. What is the amount of 15 J. 10s. for g years, at 33% 
cent. er annum, compound inter eſt? A. 211. 25. 410 


4. What is the compound intereſt of 410 /. forborn for 21 — 
years, at 44 fer cent, per annum; the intereſt payable hall * 


yearly ? A. 481. 45. 11348 

Find the ſeveral amounts of 50 J. payable yearly, bal * 
yearly and quarterly, being forborn 5 years, at 5 per cen "A 
fer annum, compound interelt ? it 


Anſ. 031. 165. 239. 641. os. od. and 947. 1 5. 914 th 


EQUATION or PAYMENTS. 


EqQuaTion OF PAYMENTS is the finding a time, to pa) 
at once, ſ-vera! debts due at different times, ſo that no lol: 
ſhall be ſuſtained by either party. 


* The reaſon of this rule is evident- from the definition; and the prind 


Rul 


ples of 3 intereſt. 
8 


EQUATIOR of PAYMENTS. 85 


Ru LR. | | 
Multiply each payment by the time at which it 1s due; 
then divide the ſum of the products by the ſum of the pay- 


"_ ments, -and the quotient will be the time required. 
roug . 


Mount 


me 0 


EXAMPLES. 
A owes B 190 . to be paid as follows, viz. 50 J. in 6 months, 
60 J. in 7 months, and 801. in 10 months; what is the 
57 equated time to pay the whole? e 


„„ 
50 XM 7 410 — 
80 * 10 S 800 
50 + bo + 80 = 199) 1520 (8 
11 
Hofer 8 months, 


2. A owes B 521. 75. 6d. to be paid in 43 months, 80 l. 
10s. to be paid in 3 4 months, and 761. 25. 64. to be paid 
in 5 months ; what is the equated time to pay the whole ? 

W ; | Anſ. 4 mo. 8 day 
3. A owes B 240 J. to be paid in 6 months, but in 1 month 

= and a half pays him 60/7. and in 45 months after that 80 /. 
In more: how much longer than 6 months ſhould B in equity 


| 646 defer the reſt ? | Anſe 314 months. 
347 A 
. 444 | hy 


* 4 _—_— 


for 2 — — 


le ha * This rule is founded upon a ſuppoſition, that the ſum of the intereſts 
111% of the ſeveral debts which are payable before the equated time, from 
y, hall their terms to that time, ought to be equal to the ſum of the intereſts of 
*. the debts payable after the equated time, from that time to their terms. 
1 Among others that de fend this principle, Mr. Cocker endeavours to prove 
it to de right by this argument: that what is gained by keeping ſome of 
X 934 the debts after they are due, is loſt by paying others before they are due: 
but this cannot be the caſe; for though by keeping a debt unpaid after it 
is due, there is gained the intereſt of it for that time, yet by paying a debt 
before it is due, the payer does not loſe the intereſt for that time, but the 
to paß Uſcount only, which is leſs than the intereſt, and therefore the rule ia 
no lol dot true. | 6 
Although this rule is not accurately true, yet in moſt queſtions that 
occur in buſineſs, the error is ſo trifling, that it will always be made uſe of 
4 the moſt eligible method. | 


e princi 


Rul 


I That 


86 | B AR T E R. 


4. A debt 1s to be paid as follows: viz, I at 2 months, 21 
3 months, + at 4 months, ; at 5 months, and the reſt a 
7 months: what is the equated time to pay the whole ? 

3 Les 4 ; Anſ. 4 months and 18 day, 

5. A owes B 100/. to be paid in 9 months, and 500 J. to be 
paid in a year and a half: when is the equated time to pay 
the whole ? 

6. A debt of 1oco/. is to be paid as follows: viz. J at B 
months, 3 at 12 months, and the reſt in 14 years: what is 
the equated time to pay the whole ? 


BARTER. 


| Barrx is the exchanging of one commodity for another; 
and directs traders ſo to proportion their goods, that neither 
party may ſuſtain loſs, | 220 


| RU lL E *. 

Find the value of that commodity whoſe quantity is given; 
then find what quantity of the other, at the rate propoſed, 
you may have for the ſame money, and it gives the anſwer 
required. . | | 8 


* 


2 
— — 


That the rule is univerſally agreeable to the ſuppoſition, may be thus 
demonſtrated. | 
* = firſt debt payable, and the diſtance of its term of pay- 
ment r. | | N | 
4 = laſt debt payable, and the diſtance of its term r. 
* = diſtance of the equated time. 5 
Ur = rate of intereſt of 11. for one year. 
| The diſtance of the time: 
Then, fince x lies between T and . | The 2 7 * Fu F 
| and x is = T -x. 
Now the intereſt of d for the time K„— is (x—!?) X dr.; and the 
intereſt of p for the time T—x is (T—x) Xx or; therefore (x1) 
X dr = (T—x) Xx Dr by the ſuppolition; and from this equation x l 
DT. + dt | 


found = „which is the rule. And the ſame might be ſhew 


Dd +d 
f any number of payments. 
The true rule will be given in equation of payments by decimals. 


1 This rule is, evidently, only an application of the rule of three direct. 
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Ex A MPL ES. 


I. How many dozen of candles, at 51. per dog. muſt be given - 


in barter for 3 cw. of tallow, at 1/. 175. 4 d. per cut. ? 


cot. | 1 Fo d. ; cui. 

1. , E 17 2 3 
4 12 | 4 
4 1 80 12 

1 © 

20 

59712 
22 dox.—5 Ih. 


Anſ.. 22 din. 54 Ib. 


2. How much ſugar, at 8 d. per Ib. muſt be given in barter 
for 20 caut. of tobacco, at 3 J. per cat. ü 
| |  Anf. 16 caut. ogrs. 8 1b, 
3. How much tea at gs. fer Ib. can 1 have in barter for 
4 cvt. 2 gr.. of chocolate, at 45. per lb.? Anſ. 2 cute 


4. How many reams of paper, at 23. 94 4. per ream, muſt be 


given in barter for 37 pieces of Iriſh cloth, at 11. 125. 44. 
fer piece? Anſ. 428 35. 
5, A merchant hath 1000 yards of canvas at 94 4. per yard. 
which he barters for ſerge at 104 4. per yard; how many 
yards muſt he receive ? Anſ. 92634, 
6. A delivered 3 ,. of brandy, at 6s. 8 d. per 0 to B, 
for 126 yards of cloth; what was the cloth per yard 
Anf. 103. 
7. A and B barter; A hath 41 cave. of hops, at 30s. per caut. 
for which B gives him-20/. in money, and the reſt in prunes 
at 5 d. per 1b, what quantity of prunes muſt A receive? 
EY A. 17 caut. 3 qri. 4 1b. 
8. A has a quantity of pepper, wt. neat 1600 /6. at 17 4. 
per Ib. which he barters with B for two ſorts of goods, the 
one at 5. the other at 8 4. per lb. and to have + in money, 
and of each ſort of goods an equal quantity : how many /6. 
of each muſt he receive, and how much in money ? 


Anſ. 13943g 'b. and 371. 155. 624. 
FF Loss 


88 
LOSS I Ai. 


Loss and GaiN is a rule that diſcovers what is got or 
loſt in the buying or ſelling of goods; and inſtructs merchant 
and traders to raiſe or fall the price of their commodities, ſo 
as to gain or loſe ſo much per cent. cc. 
Queſtions in this rule are performed bythe rule of three direct. 


. EXAMPLES. | | 
1. How muſt I ſell tea per Ib. that coſt me 135. 5 d. to gain 
alter the rate of 25 per cent.? EE | 


| $ 
100 „ 125 1 
e 12 
125 1 
750 
125 
1,00)201,25 
12) 201—25 
165. gd ff; the anſwer. | 
Or thus, 
40135. 5 4. 
SF 


165. 91d. the ſame as before, 
2. At 139. in the ſhilling profit, how much per cent. f 
| | An). 121. 10% 
3. At 3s. 6d. in the pound profit, how much per cent. ? 
; = | Nt Anſ. 171. 10. 
4. If a cb. of tobacco coſt 164. and is ſold for 20 d. what | 
the gain per cent, ? 5 Anf, 25ʃ 
z. Bought goods at 45 d. per Ib. and ſold them at the rate of 
2 J. 75. 4d. per cavt. what was the gain per cent. ? 
h Anſ, 121. 135. 116 
6. Bought cloth at 75s. 64. per yard, which not proving (0 
good as I expected, I am reſolved to loſe 173 per cer. by 
it: how muſt ! ſell it per yard? | A. 65. 244 
7. Bought goods at 2 guineas per cut. and ſold them agall 
retail at 5 4 4. per Ib. what was the gain fer cent.“ 
| | FL e 1 41 
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$. If I buy 17x ce. of ſugar for 35 guineas, and retail it at 
74 d. per 1b, what ſhall J gain per cent. | 
. Anſ. 661. 135. 40. 
9. If I buy tobacco at 10 guineas per caut. at what rate muſt 
I retail it per Ib. to gain twelve per cent. ? | 
| Anſ. 25. 14.4. 


10. If, when I ſell cloth at 75. per yard, I gain 10 per cent. 
what will be the gain per cent. when it is fold for 8s. 64. 
per yard? | A. 331. 115. r J. 

II. if I buy 28 pieces of ſtuffs at 4 /. per piece, and ſell 10 
of the pieces at 60. and 8 at 5 J. per piece: at what rate 
per piece muſt I fell the reſt to gain 20 per cent. by the 
whole ? | Auſ. 2 l. 65, 103 d. 

12. Bought 40 gallons of brandy at 3 s. per gall. but by ac- 
cident 6 gallons of it were loſt; at what rate muſt I ſell the 
remainder per gallon, to gain upon the whole prime eoſt, at 
the rate of 10 per cent.“ Anſ. 3s. 103d. 

13, Bought hoſe in London at 4s. 3 d. per pair, and ſold 
them afterwards in Dublin at 65. the pair; now taking the 
charge at an average to be 24. the pair, and conſidering 
that | muſt loſe 12 per cent, by remitting my money home 
again; what do I gain per cent. by this article of trade? 

Anſe 191. 10. 114. 

14. Sold a repeating watch for 50 guineas, and by ſo doing 
loft 17 per cent. whereas I ought in dealing to have cleared 
20 per cent, how much was it fold for under the juſt value? 

An. 23. 85, oa d. 


FELLOWSHIP. 


FeLLowsSH1P is a general rule, by which merchants, &c. 
trading in company with a joint ſtock, are enabled to aſcer- 
tain each perſon's particular ſhare of the gain or loſs, in pro- 
portion to his ſhare in the joint ſtock, 

By this rule a bankrupt's eſtate may be divided amongſt his 
creditors, as alſo legacies adjuſted, when there is a deficiency 
of aſſets or effects. 


S INC. LE FELLOWSHIP. 


SINGLE FELLOWSHIP is when different ſtocks are em- 
ployed for any certain equal time. 


I 3 : RuLE 


90 SinGLE FELLOWSHIP. 


3 15 e e @ 3% np 
As the whole ſtock f is to the whole gain or  fols 


So is each man's particular ſtock, to his particular ſhare of 
the gain or loſs. 


MzTnod or PROOF. 


add all the ſhares together, and the ſum will be _ to 
the gain or loſs, when the work is right. - 


Rxamybes. 


1, Two perſons trade together, A put into ſtock 1307. and 
B 220 J. and they gained 3004 what is each perſon $ ſhare 
* ? | 


130l. + 220 = 350, 
$5077 $O0R. 37-2405 
VVV 

5 130 


7)¹ 300 


6 1 185 J. 145. 31 d. 5 
7 - 10 15 220 
220 


5 : 7) 2200 


3141. $4 8234.5 


i 1856 J. 14 334.4 = Ps Pare, 
j r 53. 83 4. 3 = B's Gare. 


500 1. / 0. Od. the Proof. 


EE — — 
* That the gain or loſs in this rule, is in proportion to their ſtocks, i 
evident: for, as the times the ſtocks are in trade are equal, if I put in 
of the whole ſtock, I ought to have J of the whole gain; if my part of 
the whole ſtock be 3, my ſhare of the whole gain or loſs ought to be 


alſo. And, REES 4 if I put in S of the ſtock, I ought to have 


part of the whole gain or las; that is, the ſame ratio that the whole 108 
has to the whole gan or loſs, muſt each perſon's particular ſtuck hate e 
his reſpeQive giin ox lols. 3 \ 

2. 


> of 


l to 


and 
hare 


ocks, 1s 
wut in I 
part Ol 
to be : 
have - 


le ſtocé 
have to 
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SINGLE FELLOWSHIP. 91 


2. A and B have gained by trading 182 J. A put into ſtock © 
300 I. and B 400 J. what is each perſon's ſhare of the 
profit? | Anſ. A 78 l. and B 1041, 
Divide 1201. between three perſons, ſo that their fhares 
ſhall be to each other as 1, 2 and 3 reſpectively. 
Anſ. 20l. 40 l. and 60 J. 
4. Three perſons make a joint ſtock ; A put in 184 /. 105. 
B 961. 15s. and C 761. 55. they trade and gain 220/, 125. 
what is each perſon's ſhare of the pain ? 
Anſ. A 1131. 165.553, B 591. 145. , C 471. 15.755» 
z. Four perſons in partnerſhip, A, B, C and D, put into 
ſtock 180/. 240/. 3504. and 4301. reſpectively, for 5 years 
certain, and at the end of that time they find they have 
gained 3600 J. what is each perſon's ſhare of the gain? 
| Anſ. A 5401. B 75201. C 10501. and D 1290/7. 
6. Three merchants, A, B and C, freight a ſhip with 340 
tuns of wine; A loaded 110 tun, B 97, andC the reſt, 
In a ſtorm the ſeamen were obliged to throw 85 tuns over- 
board; how much muſt each ſuſtain of the loſs ? 
Anſ. A 27 . B 244, and C 334. 
7. A ſhip worth 860 J. being entirely loſt, of which 4 be- 
longed to A, & to B, and the reſt to C; what loſs will each 
ſuſtain, ſuppoſing 500 J. of her to be inſured ? 2 
Anſ. A 45 l. B gol, and C 2251, 
8. A bankrupt is indebted to A 275 J. 14s. to B 304 J. 75. 
to C 1521. and to D 104 /. 63. His eſtate is worth only 
675 J. 15 5. how muſt it be divided ? 
4%. A 2221, 155, 2d. B 245 J. 185. 15 d. C 1220, 165. 234, 
and D 84 J. 55. 5 d. 85 
9. A and B venturing equal ſums of money, clear by joint 
trade 1541. By agreement A was to have 8 per cent. be- 
cauſe he ſpent his time in the execution of the project, and 
B was to have only 5 per cent.; What was A allowed for his 
trouble? „ . nfs 10, Of» 
10. A perſon ordered 1000 J. to be divided among his three 
ſons, ſo that A might have + part, B and C : what is 
the juſt ſhare of each ? ; 
1. Three merchants, in partnerſhip, as A, B and C, put 
into ſtock 2000 J. 3500 J. and 4550/7. reſpettively, for 3 
years certain, and, at the end of that time, ſind they have 
cleared 10, 000 J. what is each perſon's hare of the gain ? 


DOUBLE 


[ 92 97 | Wo 1 


DOUBLE FELLOWSHIP. 


DovnLle Feriowsnty is when different or equal ' ſtocks 

are employed for different times. 
| RULE®*. 

Multiply each man's ſtock into the time of its continu. 
ance ; then ſay, 1 
2 the total ſum of all the products is to the whole gain 
or loſs ; | | 

So is each man's particular product, to his particular ſhare 


of the gain or loſs. 


Ss. 


EXAMPLES. 

1. A and B hold a piece of ground in common, for which 
they are to pay 36 /. A put in 23 oxen for 27 days, and 
B 21 oxen for 39 days; what ought each man to pay of 
the rent ? 5 2 
23 X 27 = 21 

21 X 39 = 8rg 


K [ 


1449 
$ 1440-7 r 635 
240 « 6 
; 49 «< 9 9 
621 
4,0) 62.1 
| 151. 105. 64. 
a0 3-8 9 
819 
4,0) 81,9 


201. 9s. 6 d. 


* 


„Mr. Malcolm, Mr. Ward, and ſeveral other authors, have given an anah, 


tical inveſtigation of this rule; but the moſt general and elegant method I 


have met with is that by Mr. Hutton in p. 88 of his arithmetic, viz. 


When the times are equal, the ſhares of the gain or loſs are evidently 2 
the ſtocks, as in Single Fellowſhip; and when the ſtocks are equa), the 
ſhares are as the times; wherefore when neither are equal, the ſhares mult 


be as their products, 


154 


nos bh 2 aac we AS i two os ac 
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15 J. 10s. 6 d. = M's hare, 
207. 9. 6d. = BI Hare. 


JT 36 4. 05. od. the Prof. 


— — 


; A, B and C hold a paſture in common, for which they 
nu · ay 30 J. per annum. A put into it 7 oxen for 3 months, 
: 5 9 oxen for 5 months, and C 4 for 12 months: what 
ain muſt each pay of the rent? An. A 5 l. 105, 64 d. Pix · 

| B 117. 16s. 10d, Fir, and C 121. 125. 734. Fe | 
are z. Three graziers hired a piece of land for 60/. 10s, A put 
in 5 ſheep for 45 months, B put in 8 for 5 months, and 

C put in 9 for 64 months: how much muſt each pay of the 

nch rent ? Anſ. A 111. 5s. B 201. and C 291. 5.5. 
” 4. Two merchants enter into partnerſhip for 18 months; A 
ut into ſtock at firſt 200 7. and at 8 months end he put 
in 100/. more; B put in at firſt 550 J. and at 4 months end 
took out 149/, Now at the expiration of the time they 
find they have gained 526/. : what is each man's juſt ſhare ? 
Anſ. A 1921. 19s. od. Nr. B 3331. 0s. 114 d. 1 · 

z. A with a capital of 1000/7. began trade January 1ſt, 1770, 
and, meeting with ſucceſs in buſineſs, took in B as a part- 
ner, with a capital of 1500 . on the 1ſt of March fol- 
lowing. Three months after that they admit C as a third 
partner, who brought into ſtock 28ool. and after trading 
together till the firit of the next year, they find there has 
been gained, fince A's commencing of buſineſs, 1776 /. 
10s.: how mult this be divided amongſt the partners? 
91 457 FA 95. 43 d. B 5714, 165. 824, e. 7471. 35. 
114 4. 


Ain 


ALLIGAT10N teaches how to mix ſeveral ſimples of dif- 
ferent qualities, ſo that the compoſition may be of a middle 
quality ; and is commonly diſtinguiſhed into two principal 
(ales, called Alligation medial, and Alligation alternate. 


bos 7 ALLIGATION Mevpial. 


ALL1caTion Mebp1at is the method of finding the rate 
d, the ie compound, from having the rates and quantities of the 


s mult {Wreral ſimples given, 4a 
| RuLEs 


— 


in met NEIL ns mo 


— 
1 


— 


required. 
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ſome baſer metal, which is called the alloy, and the mixture is ſaid to be of 


94. ALLIGaTiOn MEgvbial. 
| RurtEe®. e 
Multiply each quantity by its rate; then divide the ſum of 
the products by the ſum of the quantities, or the whole con. 
poſition, and the quotient will be the rate of the compound 


| EXAMPLES. Eh 1 

1. Suppoſe 15 buſhels of wheat at 5 5. per buſhel, and 12 
buſhels of rye at 3s. 6 d. per buſhel were mixed together: 
how muſt the compound be ſold per buſhel without loſs or 
gain? ; | 


60 | 42 15 
18 12 e 
300 504 27 
60 | 900 5 
goo 2) 1404(5 2 d. = 45. 44. the anſwer, 
54 
34 


2. A compoſition being made of 5 38. of tea at 7. per /b, 
9 bb. at Bs. 64. per lb. and 141 1b, at 5. 10d. per Ib. what 
18 a 1b. of it worth ? Anſ. 65. 101d. 

3. Mixed 4 gallons of wine at 4s. 10 d. per gall. with 7 gal. 
lons at 5 5. 3 d. per gall, and 91 gallons at 5 5. 8 d. per gall, 
what is a gallon of this compoſition worth? Auf. 55. 444, 

4. A mealman would mix 3 buſhels of flour at 35s. 5 d. pr 
buſhel, 4 buſhels at 55s. 6d. per buſhel, and 5 buſhels at 
45. 8 4. per buſhel: what is the worth of a buſhel of this 
mixture: | Anſ. 45. 7434 


-— * "— 


* The truth of this rule is too evident to need a demonſtration. | 
Note, If an ounce or any other quantity of pure gold be reduced into 24 
equal parts, theſe parts are called carats; but gold is often mixed with 


ſo many caracts fine, according to the proportion of pure gold contained in 
it: thus, if 22 caracts of pure gold, and 2 of alloy are mixed together, it l 
ſaid to be 22 caracts fine. Bd | 

If any one of the ſimples be of little or no value with reſpect to the ref 
its rate is ſuppoſed to be nothing, as water mixed with wine, and alloy wi 
gold and ſilver. | 

| 5. A 


ALLtGaTiIOn ALTERNATE. 95 
5. A farmer mixes 20 buſhels of wheat at 5 s. per buſhel, 


n of MW and 36 buſhels of rye at 3s. per buſhel, and 40 buſhels of 


barley at 2 5. per buſhel: what is the worth of a buſhel of 
this mixture? _ FEI 22 3s © 
„ A goldſmith melts 8 15. 54 oz. of gold bullion of 14 ca- 
rats fine, with 12 16. 8 B ox. of 18 caraQts fine: how many 
caracts fine is this mixture? Anſ. 16581 carats. 
. A refiner melts 10 16. of gold of 20 carats fine with 16 56. 
of 18 caracts fine z how much alloy muſt he put to it to 
make it 22 carats fine? 


put to it, but more gold, 


ALLiIcaTtion ALTERNATE: 


ALLIGaTION ALTERNATE is the method of finding what 
uantity of any number of ſimples, whoſe rates are given, will 
ompoſe a mixture of a room rate; ſo that it is the reverſe 
f alligation medial, and may be proved by it. 


ver. 


| - RUuLE 1*. | 
1. Write the rates of the ſimples in a column under each 
ther. | | 
2. ConneR, or link with a continued line, the rate of each 
imple, which is leſs than that of the compound, with one, or 


1014. Way number, of thoſe that are greater than the com pound; 

7 gal. Nad each greater rate with one or any number of the leſs, + 

r gall, 3. Write the difference between the mixture rate, and that 

p * * of the ſimples, oppoſite the rates with which they are 
per 1 : A | | | 

els au 4. Then if only one difference ſtand againſt any rate, it 

f 4 ll be the quantity belonging to that rate; but if there be 
7 ' 


reral, their ſum will be the quantity. | 
| Ex A M- 


— — 


_y Demon. By connecting the leſs rate to the greater, and placing the 
- de of "ences between them and the mean rate alternately, the quantities re- 
0 ang are ſuch, that there is preciſely as much gained by one quantity as 


zer, u tis exactly the propoſed rate: and the ſame will be true of any other two 


aples managed according to the rule. | 
la like manner, let the number of ſimples be what they will, and with 
„many foever every one is linked, ſince it is always a leſs with a 
ater than the mean price, there will be an equal balance of loſs and 


the reſt 
lloy with 


5. A 


k. * 


4. It is not fine enough by 3 2 carats, ſo that no alloy muſt be 


bt by the other, and therefore the gain and loſs upon the whole is equal, 


gain 


94. ALLIGATION MEevpiat. | 
Rur. 5 i 
Multiply each quantity by its rate; then divide the ſum of 
the products by the ſum of the quantities, or the whole com. 


poſition, and the quotient will be the rate of the compound 
required. 8 | l 


| EXAMPLES. 
1. Suppoſe 15 buſhels of wheat at 5s. per buſhel, and 12 
| buſhels of rye at 35. 6 4. per buſhel were mixed together : 
how muſt the compound be ſold per buſhel without loſs or 
gain? | 


60 | a: 15 
„ 12 l 12 
300 504 27 
60 | yoo | 
900 27)1404(52 4. = 45. 44. the anſwer, 
| 135 
54. 
54 


2. A compoſition being made of 5 B. of tea at 75. per I. 


9 bb. at 8s. 6 d. per Ib. and 144 1b, at 54. 10d. per 1b. what 
18 a 16. of it worth ? | Anſ. 65. 103 4. 

3. Mixed 4 gallons of wine at 4s. 10 d. per gall. with 7 gal- 
lons at 5 5. 3 d. per gall, and 94 gallons at 5 5. 8 d. per gall, 
what is a gallon of this compoſition worth? Af. 55. 45% 

4. A mealman would mix 3 buſhels of flour at 3s. 54. per 
buſhel, 4 buſhels at 55s. 64. per buſhel, and 5 buſhels at 
45. 8 d. per buſhel: what is the worth of a buſhel of this 
mixture ? | 


ls 


rad 2 —_— 


— — 


* The truth of this rule is too evident to need a demonſtration. 

Note, If an ounce or any other quantity of pure gold be reduced Into 24 
equal parts, theſe parts are called carats; but gold is often mixed with 
ſome baſer metal, which is called the alloy, and the mixture is ſaid to be of 
fo many caracts fine, according to the proportion of pure gold contained in 
it: thus, if 22 caracts of pure gold, and 2 of alloy are mixed together, it 1s 


ſaid to be 22 caracts fine. 


If any one of the ſimples be of little or no value with reſpect to the reſt, 
its rate is ſuppoſed to be nothing, as water mixed with wine, and alloy with 
gold and Glver, | Wo 
a | 5. A 


Arſe 4. 750. 


ALLitGaTIONn ALTERNATE. | 95 
5. A farmer mixes 20 buſhels of wheat at 5 f. per buſhel, 


; and 36 buſhels of rye at 35s. per buſhel, and 40 buſhels of 


i barley at 2 7. per buſhel: what is the worth of a buſhel of 

} this mixture? _ 12 8 . 

6, A goldſmith melts 8 B. 54 oz. of gold bullion of 14 ca- 

rats fine, with 12 16. 8 B ox. of 18 caracts fine : how many 

caracts fine is this mixture ? Anſ. 1658 caracts. 

2. A refiner melts 10 16. of gold of 20 caracts fine with 16 15. 

, of 18 caracts fine; how much alloy muſt he put to it to 
8 make it 22 caracts fine? | 

| fnſ. It is not fine enough by 3 8 carats, ſo that no alloy muff be 

gut to it, but more gold, EZ 


ALL1GaTiON. ALTERNATE: 
ALL1GaTION ALTERNATE is the method of finding what 


quantity of any number of ſimples, whoſe rates are given, will 
| compoſe a mixture of a given rate; ſo that it is the reverſe 


of alligation medial, and may be proved by it. 


RULlE 1*. 


1. Write the rates of the ſimples in a column under each 


other . 1 | Ft 
IB, 2. Connect, or link with a continued line, the rate of each 
hat Wl imple, which is leſs than that of the compound, with one, or 


4. Many number, of thoſe that are greater than the com pound 


al- and each greater rate with one or any number of the leſs, 

all, 3- Write'the difference between the mixture rate, and that 
14, 4 8 of the ſimples, oppoſite the rates with which they are 
per i ? 7 F : ; 


vill be the quantity belonging to that rate; but if there be 
kyeral, their ſum will be the quantity. | £ 
x A M= 


1 


— 


2 N. Demon. By connecting the leſs rate to the greater, and placing the 
mY ferences between them and the mean rate alternately, the quantities re- 
oY + ulting are ſuch, that there is preciſely as much gained by one quantity as 


oſt by the other, and therefore the gain and loſs upon the whole is equal, 
bmples managed according to the rule. 


In ike manner, let the number of ſimples be what they will, and with 
Ww many foever every one is linked, fince it is always a leſs with a 


gain 


4. Then if only one difference ſtand againſt any rate, it 


id is exactly the propoſed rate: and the ſame will be true of any other two 


ater than the mean price, there will be an equal balance of lofs and 


* a 


. 


96 ALLICATIOR ALTERNATE. 


EXAMPLES. 


1. A merchant would mix wines at 17s. 18s. and .225, jy 
gallon, ſo as that the mixture may be worth 20s. the pal. 
lon: what quantity of each muſt be taken? EY. 


717 2 at 17% 0 
ul \ 2 at 185. | 
| 22, 3+2=5 at 22: . 


Anſ. 2 gallons at 177. 2 gallons at 18s. and 5 at 22. 


2, How much wine at 6s. per gallon, and at 45. per gallon, 


muſt be mixed together, that the compoſition,may be worth 
5 5. per gallon ? Anſ. 1 qt. or 1 gall, &, 
3. How much corn at 25. 64. 3s. 84, 45. and 4s. 84. pe- 
buſhel, muſt be mixed together, that the compound may be 
worth 3s. 10d. per buſhel ? Anſ. 12 at 25. 6 d. 12 at 
35. 8 d. 18 at 46. and 18 at 4s. 84, | 


4. A goldſmith has gold of 17, 18, 22, and 24 carats fine: 


how much mult he take of each to make it 21 caracts fine? 
| Ai. 3 of 17, 1 of 19, 3 of 22, and 4 of 24, 


5 . It is required to mix brandy at 8s. wine at 75, cyder at 


14. and water at © per gallon together, ſo that the mixture 
may be worth 55s. per gallon? _ Ani. 9 gals. of brand), 
9 of wine, 5 of cyder, and 5 of water.. . 
6. How much ſugar at 44. at 64. and at 1 1 d. per Ib. mult be 
mixed together, ſo that the compoſition formed by then 
may be worth 7 d. per Ib.? . 


Anſ. 1 lb. or 1 ſtone, or 1 ewt, or any other equal quantity oil | 
each Jor 2 : | | | q 

| gain between every two, and conſequently an equal balance on the 
whole. Q. E. D. | 2 20 
It is obvious, from the rule, that, queſtions'of this ſort admit of a greaiWl # 
variety of anſwers; for, having found one anſwer, we may find as man dic 
more as we pleaſe, by only multiplying or dividing each of the quantiie I th; 
found by 2, 3, or 4, &c. the reaſon of which is evident; for, if two quail krze 
tities, of two ſimples, make a balance of loſs and gain, with reſpect to tia 14 
mean price, ſo muſt alſo the double or treble, the + or I part, or any othet tirelz 
ratio of theſe quantities, and ſo on ad infinitum. | it wi 
Theſe kind of gueſtions are called by algebraiſts indeterminate or un/imiWfam 
problems, and, by an analytical proceſs, theorems may be raiſed that will gi" * c 
| ij : ! 


all the poſſivie anſwers, 
| Rui 
7 
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% R ULE 2, | 
, When the whole compoſition is limited to a certain quan- 
9 33 | 
gal. Find an anſwe as before by linking; then ſay, as the ſum 
of the quantitie., or differences thus determined, is to the 
the required quantity of each. © FP 
EXAMPLES. | | 
. 1. How much gold of 15, 17, 18 and 22 carats fine muſt be 
mixed — to form a compoſition of 40 oz. of 20 ca- 


225, rats fine 
Ilon, | 


7orth C 
| &c. ©. — © ” 2 
; per F 
y be 
— 5 T3122 10 
fine: | | e 
fine? | # a. - 1 
ixture 16 : 404. i 
h, | | 2 16 40 X 10 _ 400 AL 
randy | ] 8 15 5 
uſt be Hnſ. 5 oz, of 15, 17 and 18 caracts fine, and 25 oz. of 22 ca- 


then racts fine. 


1% he would make a mixture of 240 /b. ſo that it might be 
afforded at 8 d. per Ib. how much of each fort mult he take? 
Anſe 72 1b. at 4d. 24 at 6d. 48 at 9 d. and g6 at 11 d. 

wy RuLE 


— 


on the 


96963 et 
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* A great number of queſtions might be here given relating to the ſpe- 


—_— 


f a gre 
as man) 
uantities 
NO qual 
& to tht 
ny othet 


| hall only give one of the moſt curious, and work out the example at 
= | 
Heiro, king of Syracuſe, gave orders for a crown to be made him en- 


t with ſilver or copper, he recommended the diſcovery of the fraud to the 
hmous Archimedes; and d:fired to know the exact quantity of alloy in 
the crown. | | 

Archimedes, in order to detect the impoſition, procured two other 
baſſes, the one of pure gold, the _ of lilver or copper, and each of 


- unlimi 
t will git 


Rul 


2, A grocer has currants at 4 4. 6d. 9d. and 11 4. per band. 


cific gravities of metals, &c. but as they are beſt performed by fractions, 


lirely of pure gold; but ſuſpecting the workman had debaſed it by mixing 
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3 ALLIGATI@ON ALTERNATE. 
RuLt:e 3 


When one of the ingredients is limited to a certain quantity, 
Take the difference between each price, and the mean rate 
25 before; then, 


As the difference of that ſimple, whoſe quantity is given, 


is to the reſt of the differences ſeverally, ſo is the quantity 
given to the ſeveral quantities required. 


EXAMPLES, | 

1. How much wine at 5s, at 55.64. and 65. the gallon muſt 
be mixed with 3 gallons at 45. per ga/lon, ſo that the mix. 
ture may be worth 5 5, 4 4. per gallon? 


by 8 +.2 = 10 
| | 66 0 © 4 = 20 
172 16 + 4 = 20 


i Ig 


% 18 F 7» 0 
1c 20 0 
Aiiſ. 3 gallons at 55. 6 at 5. 6d. and 6 at bs, 


»” * 


the ſame weight with the former; and by putting each ſeparately into a 
veſſel full of water, the quantity of water expelled by them determined their 
ſpecific gravities : from which and their given weights, the exact quantities 
of gold and alloy in the crown may be determined, 

Suppole the weight of each crown to be 10 1. and that the water ex- 
palled by the copper or filver was .92 1b. by the gold .52 16. and by the 
compound crown .64 1b.” what will be the quantities of gold and ailoy in the 
crown ? | | 


The rates of the fimples are 92 and 52, and of the compound 64: 


therefore 


92— 12 of copper 
64 52— 28 of gold 


And the ſum of theſe is 12+28=40, which ſhould have been but 10 


whence, by the rule, | 585 
1 n 03. 3 . of copper | 
+ 4 10 4:3 "38-1 2b of — the anſwer. 
* In the very ſame manner queſtions may be wrought when ſeveral of 
the ingredients are limited to certain quantities, by finding firſt for one 
limit, and then for another, 
The two laſt rules can want no demonſtration, as they evidently reſult 
from the firſt, the reaſon of which has been already explained. 
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2. A grocer would mix teas at 125. 10s, and 6s. per Ib. with 
20 lb. at 4s. per Ib. how much of each ſort muſt he take to 
make the compoſition worth Bs. per lb.“, | 
Anſ. 20 lb. at 46. 10 lb. at 6s, 10 1b. at 10s. and 20 lb. at 125. 

3- How much gold of 15, of 17, and of 22-caraQts fine, muſt 
be mixed with 5 oz. of 18 caracts fine, ſo that the compo- 
ſition may be 20 carats fine? 

Anſ. 5 ox. of 15, carats fint, 5 0%. of 17, and 25 of 22. 


” 


V-U'L GAR F RA CTIONS 


FRACT1ONs, or broken numbers, are expreſſions for any 
aſſignable part or parts of an unit; and are repreſented by 
two numbers, placed one above the other, with a line drawn 
between them. | 

The figure above the line is called the numerator, and that 
below the line the denominator, | | | 

The denominator ſhews how many parts the integer is 
divided into, and the numerator ſhews how many: of thoſe 
parts are deſigned by the fraction. | 
| Fractions are either proper, improper, ſingle, compound, 
or mixed. | | | 

1. A proper fraction is when the numerator is leſs than the 
denominator, as 2, 4, 5, &c. | | 

2. An improper fraction is when the numerator exceeds the 
denominator, as 3, 2, &c. . | EY 

3. A /ingle fraction is a {imple expreſſion ' denoting any 
number of parts of the integer. 7 

4. A compound fraction is the fraction of a fraction, as 2 
of 3, 4 of 5, &c. 5 | 

5. A mixed number is that which is compoſed of a whole 
number and a fraction, as 85, 17 fr, &Cc. 

Note, any whole number may be expreſſed like a fraction, 
by writing 1 underneath it. TEE 

6. The common meaſure of two or more numbers, is that 
number which will divide each of them without a remain- 


der. Thus, 3 is the common meaſure of 12 and 15 and the 


greate// number that will do this is called the greate/? common 

meaſure. | 
7. A number which can be meaſured by two or more 
numbers, is called their common multiple; and if it be the 
lat number which can be ſo meaſured, it is called their 
| K 2 leaft 
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leaft common multiple; thus 30, 45, 60 and 75, are multiple; 
of 3 and 5; but their leaſt common multiple is 15 


PR O L E M 1. 


Io find the greateſt common meaſure of two or more numbers, 


RU LE. 


1. If there be two numbers only, divide the greater by 
the leſs, and this divifor by the remainder, and fo on, always 
dividing the laſt diviſor by the laſt remainder, till nothing re- 
mains, then will the laſt diviſor be the greateſt common mea- 
ſure required. | | 
2. When there are more than two numbers, find the 
greateſt common meaſure of two of them as before; and of 
that common meaſure and one of the other numbers; and ſo 
on, through all the numbers to the laſt; then will the greateſt 
common meaſure laſt found be the anſwer, 

3. If 1 is found to be the common meaſure, the given 


numbers are prime to each other, or what are uſually called 


incommenſurable. e 
| Exa Me 


* * „ * n — . 2 . 1 * ä 8 
_— — _— — — »„— 


* 


* A prime number is that which can only be meaſured by an unit. 

That number which. is produced by multiplying ſevera} numbers-toge» 
ther, is called a compoſite number, LIT, 

A perfect number is equal to. the ſam. of all its aliquot parts. 

The following perfec numbers are taken from the Peterſburg acts, and 
ars all that are _— at preſent, 


35503 
| 15858890 56 
137438691328 | 
2305843008 139952128 | 
2417851639228 158837784570 
99035203142382971330448316128 
There are ſeveral other numbers which have received different denomi- 
nations, but they are principally of uſe in Algebra, and the higher parts of 
the mathematics. | | | 
+ This and the following problem will be found very uſeful in the 
doctrine of fractions, and ſeveral other parts of Arithmetic. 
The truth of the rule may be ſhewn from the 1 example, For fince 
54 meaſures 108, it alſo meaſures 108 + 54, or 162. 


Again, 


8. 


= 
Mi. 
8 of 


the 
Ince 
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EXAMPLES, 


I. Required the greateſt common meaſure of 918, 1998, 
and 522. | | 


918)1998(2 So 54 is the greateſt common meaſure of 
1836 1998 and 918 | 
162)918(5 Hence 54)522(9 
810 4 486 | 
108) 16201 | 36)54(1 
___ 36 7 
54)108(2 —18)z6(2 
| --" 108 | 36 


Therefore 18 is the anſwer required. 
2. What is the greateſt common meaſure of 612 and 540? 


| Anf. 36 
3. What is the greateſt common meaſure of 720, 336 and 
. | | | Au. 8 


PROVU LEM 2. e 
To find the leaſt common multiple of two or more numbers. 


RU LE. 


1. Divide by any number that will divide two or more of 


the given numbers without a remainder, and ſet the quo- 
tients, together with the undivided numbers, in a line below 


them, 8 wg 
2. Divide 


1 emo 


„ 


Again, ſince 54 meaſures 108, and 162, it alſo meaſures (5 X 162) 
＋ 108 or 918. In the ſame manner it will be found to meaſure (2 & 918) 
+ 162 or 3698, and ſo on. Therefore 84 meaſures both 918 and 1998. 

It is alſo the greateſt common meaſure; for ſuppoſe there be a greater, 
then ſince the greater meaſures 918 and 1998, it alſo meaſures the re- 
mainder 162; and fince it meaſares 162 and 918, it alſo meaſures the 
remainder 108 in the.ſame manner it will be found to meaſure the re- 
mainder 54; that is, the greater meaſures the leſs, which is abſurd. There- 
fore 54 is the greateſt common meaſure. 

* very ſame manner the demonſtration may be applied to any other 
numbers. | | | 

*The reaſon of this rule, may, alſo, be ſhewn from the 1ft exam- 
ple, thus: it is evident that 3x «5 Xx 8 X 10 = 1200 may be divided 
dy 3, 5, 8 and 10, without a remainder ; but 10 is a multiple of 5, there- 
| | / A K 3 — ſore 


- »— a es 


8 
* 
t 


— 


} 

\ 4 
2 Fn 
198 
© 
1 
WF; 
8 
1 
1 } 
x 
* 
4 
I 
x 


—— — — — 


— 
DOI . A GE Lc 
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2. Divide the ſecond line as before, and ſo on till there 
are no two numbers that can be divided ; then the continued 
product of the diviſors and quotients will give the multiple 


required. . 


EAM TY LES. | | 
1. What is the leaſt common multiple of 3, 5, 8 and 10? 
5)3. 5. 8, 10 
a; in 4 2 


5 X 2 X 3 X 4 = 120 the anſwer. 
2. What is the. leaſt common multiple of 4 and 6? Anſ. 12 
3. What is the leaſt number that 3, 4, 8 and 12 will mea- 


ſure ? | Az/. 24 
4. What is the leaſt rumber that can be divided by the nine 
digits, without a remainder ? | Anſ. 2520 


REDUCTION: or VULGAR FRACTIONS, 


| Repucrtion or Vulcar Fractions is the bringing 
them out of one form or denomination into another, in order 


to prepare them for the operations of addition, ſubtraction, &c. 


. cc, ASS. Is 

To abbreviate or reduce fractions to their lowefl terms, 
7 op RU ILE“. N 
Divide the terms of the given ſraction by any number that 

will divide them without a remainder, and theſe. quotients 

again in the ſame manner; and ſo on, till it 3 that there 


is no number greater than 1, which will divide them, and the 
fraction will be in its loweſt terms. 3 
| r, 


- 


[ 


fore 3 N NN 2, ot: 240, is alſo diviſible by 8; 5, 8 and- 10. Alſo 8 
is a multiple of 2.3. therefore 9X $0 4 2 = 120. is' alfo divifible by 
3» 5, 8 and 10; and is, evidently, the leaſt: number that can be ſo divided. 

That dividing: both the terms of. the fraction, equally, by any number 
whatever, will give another fraction equal to the former, is evident. And 
if chaſe n can be done, or the common di vi- 


for be the greateſt poſſible, the terms of the reſulting fraftion muſt be the 


Note, 
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Or, 

d Divide both the terms of the fraction by their greateſt com- 

le non meaſure, and the quotients will be the terms of the fraction 
required, 


EXAMPLES 


1. Reduce 228 to its. loweſt terms. 
(2) © (3) (2) G) 
ES 


n 3 
— 2 — 2 — = . == the anſwer. 
240 - 120 5 26 10 5 | 
| Or thas, 1 b 
1440 2400 | 
12 1 | ; 
"_ 614401 | 
24 8 4 
ine | = HE q 
* 950 | 


| Therefore 48 is the: -greatc/? commes common. meaſore, and. 48) 128 2 | | 
nz Wl the ame as before. | 


Le, 2. Reduce 777 to its leaſt terms. Au. 5 
3. Reduce 173 to 11s loweſt terms. Anſe 2 
4. Reduce 568 to its leaſt terms. N. 33 
5. Reduce 2 Tip to its loweſt terms. 2A. 
| 6. Reduce 87: : to its leaſt term. A. 
7. Reduce 4 1344 to its loweſttterms. As.. 
8. Abbreviate 639 vors as much as poſſible, 
A 0 * | 
Cas 1 


1 | | | 


Note, 1. Any anc ting aan an even number, or eben iy 1 | 
Uviſible by 2. 'H 
2. Any number ending with 5, or o, is diviſible by 5. 
— . 3. If the right-hand place of” any number be o, the whole is. Sivilble | 
110. 
| 4. If the two right-hand; figures of any number are dlvi ſible by 3, the 

e by whole is diviſible by 4- 
"3 5. If the three right-hand figures of any number are divifible by 8, the 

oy whole is diviſible by 8. 
| b. If che ſum. of. the. digits 2 any number be duifible by 3, 4 
u the whole is divifible by 3, . l 
: 7. If the right-hand digit be W dy the — allithe digits ba divi 3 
Note, Mile by 6, the whole will be diviſible by 6. | 
, a | 3. A 1 k 
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GCALE2 ; 
i . * * 1 . 
To reduce a mixed number to its equivalent improper fraction. 


RYE | 


Multiply the whole number by the denominator of the 
fraction, and add the numerator to the product; then that 
ſum written above the denominator will form the fraction re- 


quired, | 
| EXAMPLES. 

1. Reduce 275 to its equivalent improper fraction. 

8 27 o 


/ 245 


or 1X9 +2 — 245 the afiur. 


| 9 
2. Reduce 183.5; to its equivalent improper fraction. 


. Anſ. == 


3. Reduce 


— 


8. A number is diviſible by 17, when the ſum of the iſt, 3d, 5th, &c. 
digits is equal to the ſum of the 2d, 4th and 6th. | 

9. If a number cannot be divided by ſome number leſs than the fquare 
root thereof, that number is a prime. | e 
10. All prime numbers, except 2 and 5, have 1, 3, 7 or 9 in the place 
of units; and all other numbers are compoſite. s 

11. When numbers, with the fign of addition or ſubtraction between 

them, are to be divided by any number, each of the numbers muſt be 


8 
divided. Thus 2 ka : lh. =2 +4 T5 1. 


— 


ä 


[ 


12. But if the numbers have the ſign of multiplication between 


X8 10 
them, only one of them muſt be divided. Thus 2 8 — Et f 


eee 
"WS f $-- 
*All fractions repreſent a divifon' of the numerator by the denomi- 
nator, and are taken altogether as proper and adequate expreſſions for the 
quotient, Thus the quotient of 2 divided by 3 is 35 from whence * 


N . 
— 


I, 


— NT ae aaa 8 
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3. Reduce 5 147868 to an improper fraction. 


3 | 42. 2222 
„4. Reduce 10043 to an improper fraction. 
Anh. 5 5 1.9. - 
\e 5. Reduce 4771 147 to an e fraction. 
at 4. 397947 
| —v400 
M c . 


To reduce an improper fraction to its equivalent whole or 
mixed number, 3 


RU LE“. 


Divide the numerator by the denominator, and the quotient 
will be the whole or mixed number required. 


— 


EXAMPLES. 
f Reduce 222 to its equivalent whole or mixed number, 


16) 33 166155 
21 
ALES 16 
21 | 1335 2 
duce 
- PP. 
ly &c. 981 — 4 
£8 * + 16 r 61 s the anſauer. 
fquare 16 
e place Reduce * to its equivalent whole or mixed number, 
Ar. 7. 
2 Reduce — to its e whole or mixed number. 
4. 561 
N. Reduce 2 do its 3 whole or mixed number. 
ret Anſ. 1835+ 
x6 1 9 n Sed eh cos net 
ne is manifeſt 3 for if any number is multiplied and divided by the ſame 
; _umber, it is evident the quotient muſt be the ſame. as the quantity firſt 
denoml- Whiropoſed, 
s for the WM * This rule is plainly the reverſe of the 3 and has its reaſon in the 
2NCE bas re of common diviſion, 


| $+ Reduce 
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VEN 621613 A f 7 | 
5. Reduce gi to its equivalent whole or mixed numbez; 11 
Aij. 1209314 cal 
| Ca 5.14, | 
To reduce a whole number to an equivalent fraction, hav. Ml 4 


ing a given denominator. inſt 
| RUR. | 
| Multiply the whole number by the given denominator, and “' 
place the product over the faid denominator, and it will form 
the fraction required. . | 
| EXAMPLES. | 
I, Reduce 7 to a fraction whoſe denominator ſhall be g. 
i 7 N 9 2 03; and 5 the anſwer. 
© And _ = 63 + 9+= 7 the proof. I | 
2. Reduce 13 to a fraction whoſe denominator ſhall he 12. 4 ! 
5 | Au. ic. 
| 3+ Reduce 100 to a fraction Whoſe denominator ſhall be go. 4 
| SEED Anl. 2298, 
WF ts 8 
CASE S. 
1 T 


To reduce a compound fraction to an equivalent ſimple one. I fag 


RU LE. 


Multiply all the numerators together for a numerator, and x7 
all the denominators together for the denominator; and the) WW, 


will.form the ſimple fraction required. 100 


* 


— 2 — 


9 — — — 


* Multiplication and diviſion are here equally uſed, and conſequent!y the 
reſult is the ſame as the quantity firſt propoſed, 

+ That a compound fraction may be repreſented by a ſimple one is ven 
evident; ſince a part of a part muſt be equal to ſome part of the whole 
The truth of the rule for this reduction may be ſhewn as follows. 

Let the compound fraction to be reduced be 2 of 4. Then x of 4 
+ ＋ 3, As and conſequently 2 of + = .4. x 2 = . the ſame a by 
the rule, and the like will be found to be true in all caſes. | 

If: the compound fraction conſiſts of more numbers than 2, the two fic 
may be reduced to one, and that one and the third will be the ſame 357 
fraction of two numbers; and ſo on. n 
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Uf part of the compound fraction be a whole or mixed 
apmber, it muſt be reduced to a fraction by one of the former 


caſes. * 


he 


WI 2 


inſtead of them. | 
EXAMPLES. 


1. Reduce 2 of 3 of Ir to a ſimple fraction. 
2NIN os 48 = Fo the anſwer. 
384 X11 132 


Or, 
4 2 
K 2 * | 

D 8 3 9 — * 44 before. 
. : 
2. Reduce 4 of 5 to a ſimple fraction. 1 3 
3. Reduce Zof + of 5 to a ſimple fraction. Anſ. 4 
ot Reduce 3 of 3 of Ar to a ſimple fraction. Anſ. Fr 


1+ Ws: Reduce 14 of z of 2 of 10 to a fimplc fraction. 


O. Anſ. 1540 
5 000. 2 74 
* CE 'C'as FE 6. 


70 reduce fractions of different denominators to equivalent 
nee Wi frattions, having a common denominator, 


JEU > ol A 


dyn, for a new numerator, and all the denominators conti- 
aal for a common denominator, FTI 


LO OI —— 4 — 
— 2 


„„ 


* 


atly tde * By placing the numbers multiplied, properly under one another, it will 
tt ſeen that the numerator and deno:nigator of every fraction are multi- 
is very Wiied by the very lame number, and conſequently. their values are not al- 
whole. ered. Thus in the firſt example; | | jo 
I NT TICK SK 7 4 . 
of += — — | | — 
me as df TCT 


| 5 | 

In the 2d rule, the commun denominator is a multiple of all the 

ominators, and conſequently will divide by any of them; it is mani- 

% theretore, that proper parts may be taken for all the numerators as 
1 ; : > 


tured, 


And when it can be done, any two terms of the fraction 
may be divided by the ſame number, and the quotients uſed - 


—— — —— — 


Multiply each numerator into all the denominators but its 


 Exane 


— — 


- „ — 
— —ä— Hes — RE n 


| 
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FP 
EXAMPLES, 


1. Reduce J, 3, and 4 to equivalent fractions, having a com. 
mon denominator. 


1X 5 * 7 2 35 the new numerator for 4, 
; X2X7=4 ditto fir 3, 
4X2X5=40 | ditto for 4, 
2 X 5 X 7 = 70 the common denominator. 


3 the new equivalent fradtions are J, 58, and 42, 


2. Reduce 3, 4, 8 and 5 to fractions, having a common de. 

nominator. Auf. 344, 121. 249, 252 

3. Reduce 4, , of 4, 51 and F; to a common denominator, 
6 

Anſe 378. 376, , 570 

4. Reduce 2 417 4 of 14, 2 vr and J. to a common denominator, 

Anſ. + 83215015 17104 11440 

18818, 16818, 8872, IEots 


= 


Ru L x 2. 


Io reduce any | me fractions to others, which ſhall have 


the leaſt common denominator. 

1. Find the leaſt common multiple of all the denominart 
of the given fractions, and 1 it will be the common denomina- 
tar required. 

2. Divide the common denominator by the denominator of 
each fraction, and multiply the quotient by the numerator, 
and the products will be che numerators of the fractions re- 
quired. * 


ExAMT IIS. 
1. Reduce 4, 3 3 and 4 S to fractions, having the leaſt com." 
_ denominator poſſible, 
312. 3. 6 


7 


1. 1. F | 
"I XIXI1IX2 „ 3 = 6= leaft common derum. 
6 2 X 1 = 3 the i, numerator; 6 3 X 2 = 4 1 
2d numerator; 6 ＋ 6 X 5 = 5 the zd numerator. 
 Whence the required fractions are, 3, &, 4. 
2. Reduce 
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2, Reduce 7; and 17 to ſraftions having the leaſt common 
denomipator. 5 „ Bag 34 
z. Reduce 2, 4, 3, and 3 to fractions having Se leaft com, 
mon denominator, Anſe. Ir, 1 1he 12, 
4. Reduce 5, 3, $5 and 20 to fraQions having the leaſt com- 
mon e e | A. $3, 88. 8. $5 
5. Reduce 3, 3, 4, 2, 1. and 42 to equivalent fractions 
having the leaſt common denominator Ar le. 


Anſ. 11, 18, 27, 44, 14 
725 3 8 7. 


de. To find the value of a brauen in the known Parts of the 
252: WM integer, SN — 


tor. * 
8 R 1 


tor. . Multiply: the numerator by the parts in the next 1 
t {© nomination, and divide the product by the denominator, 
And if any thing remains, multiply it by the next inferior 
denomination, — divide by the denominator as belore ; 
ind ſo on as far as neceſſary ; and the quotients, placed in 
an wer, will be the anſwer required, 


tors | Kr th 
me What is the value of 45 of a ** ? 
Ir of 3. 
1tor, 12 
$ re- 1 ; 
S- 4 
mich + 
7716 
3 Au. 84 45 


. What is the value of 3 V a 2 ſterling? An * 75. 64, 
3. What is the value of z of a guinea ? An. 45, 8d. 
What is the value of + of halt a crown? . 15. 570. 


An 


* The numerator of a fradtion may be conſidered as a remainder, and ö 
denominator as a diviſor; therefore this rule has its reaſon in the 

ature of compound diviſion, and the valuation of remainders in the 

duce Nule of three, which have been already ele mY explained. 


non. 


=. 


PR” —_ 
»» 1 — op 


5. What 


r IEC OE PI I 


3. Reduce * to the fraction of a penay. 22 


— 
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What is the value of 13 of a moidoge? Auſ. 185. 5134, 
5. What is the value of + of a pound troy ? 


Aꝛſ. 7. 0%. 4 dats, 
7. What is the value of + of a pound avoirdupois? 


| Arſe 9 r. 27 ar, 
8. What is the value of 5 of an ell — 


Anſ. 2 pr. 3 5 na 
What is the value of 8 . of an acre? Anſ. 2 ro. 20 ju, 
10. What is the value of ; of a Hd. of ale? 


Anſ. q gall, 13 pi. 
11. What is the value of of a tun of wine? y 


Aꝛſ. 3 hbds. 31 gall, 2 gn, 
12. What is the value of 2 of a caot.? f 


Anſ. 3 qr. 3 1b. I o. 12 3 dr, 
13. What is the value of 3 of a quarter of corn ? 


| Anſ. 4 bu. 1 pe. 1 ga. 25 ft 
14. What 3 is the value of E of a day? 12 15 Ff 


Anſ. 1 2 ha, 55. mine 23 1 /e. 
5 E 8. 


To reduee a fraction of one denomination to that of 0 


which ſhall have the ſame value, 7 


3 
Conſider how many of the leſs denomination make one of 


the greater; and multiply the numerator by that number, if 


the reduction be to a leſs denomination, or r the denominator, 
it to a greater, 


EXAMPLE 8. 
1. Reduce 4 of a penny to the fraction of a pound. 


3 X 2 X 25 LEES © = 1 {he anſawer. 
Aud t X P N 1 = 248 = 4 the prodf. 
2. Reduce 5 of a Abi to the os of a pound. 


Anf. 1410 


£ — 
— 


* The reaſon of this practice is ; explained in the rule for reduciny 
compound fractions to ſingle ones. 
The rule might have been diſtributed into 2 or 3 different caſes, but 
the directions here given may eaſily be applied to any queſtion that 
can be propoſed in thoſe caſes, and will be more readily underſtood by 


an example or two, than by a multiplicity of words, Let there bt 
taken one queſtion i in each of the caſes, 


Reduce 


th 


ADDITION or VuLcar FRACTIONS...  11t_ 


4 4. Reduce £ of a dawt. to the fraction of a pound troy. 


2 4 f he 
4 5. Reduce 5 of a pound avoirdupois to the fraction of car. 
if, : | Ss 25 | \ Anſ. 1 
45 6. Reduce 32 of a Hd. of wine to the fraction of 1 pint. 

19 . | KY, 20. Ys 
1 Reduce FP, of a month to the fractiom of a day. A! i ; 


8*, Reduce 75. 3 d. to the fraction of a pound. Anſ. 3% 
= 9. Expreſs 6 fur. 16 po. in the fraction of a mile. Anſ. R 
1 f. Reduce 31. to the fraction of a guinea. Arſ. Ter 


11. Expreſs 4 of a crown in the fraction of a guinea. 4/. 
12. Expreſs 4 of half a crown in the fraction of a ſhilling, 


| en oh | A. 3 
4 3. Expreſs 5 of a moidore in the fraction of a crown. 
1 AbDñITIOoR or VulLGAR FRACTIONS. | 


ſec, | >> ABA 1 


1. Reduce compound fractions to ſingle ones; mixed 


numbers to improper fractions; fractions of different deno- 


her, minations to thoſe of the ſame; and all of them to a com- 


mon denominator. 


2. Add all the numerators together, and place the ſum 
over the common denominator, and it will be the ſum of he 


ſtactions required, Is * 
Ms: EXAMPLES. - 
1. Add 4 and 4 together. 
3X4=.8 


3 * 32 4 Numerators, | 


3 Xx 4 = 12 Denominator. 


Therefore 1. + N $4 = 1's = ſum required.” 


14 = * 1 — 1 „ a —— 


— 9 2 — — 


Thus * 7. 3d. = $7d. and 11. = 240d. *, 28 — 72 the an- 
err. 


| Les 67 OR mngRE: | 
= +45 guinea, the anſwer, | | | 
Fractions before they are reduced to a common denominator are 
entirely diſſimilar, and therefore cannot be incorporated with one ano- 
ther ; but when they are reduced to a common denominator, and made 


L 2 | parts 


1 — 


2.5 
1 U 


2. Add 


; : : , 1 7 
+2. 5 of *2=Z XL = 1. and 49 of ,1 2 


» - 
WT edge <a” "bers 8 


— * — 


4 


112 SUBTRACTION or VVL GAR FRACTIONS, 
2. What is he _ of 25, ih and 1 1 3? 


. the Fo” ds are 25 3 pe 4 | 
J XK 8 K 5 250 
3 „ 3 e 5 = 45 þ Numerators. 
* K . 978 
3 X 8 X 5 = 120 Denominator. 
280 x 45 x 96 = #21 =, *! the anſwer. 
120 120 120 | | 7 
. Add {, 74 and Yof 2 to ogether, | Arſ. 8: 
. What is the ſum of 2, 4 of ky and 9H ? An. 10g; 
5. What is the ſum of 9. of 67, yor't 2, and 7² ? 
Anſ. 13442 


6. Add 3 J. 31. and 14 of a penny t ether. - £3 
1 TE pe tog pee 8 
7. ' What is the ſum of 2 of 15 331.4 of J of J of a l. and 4 
3 of 1 of as, . af. 91. 175. 53d. 5 
vs . *Add % of a yard, 4 of a foot, and + of a mile together, 6 
= _Anſ. 660 ydi. 14 7. 

ge Add 2 4 of a week, 1 Z of a day, and Z of an hour together, g 

Anſ. 2 da. 144 ho, 


10. Need the ſum of 4, 33» and 2 of 4. . 9 

11. Required the ſum of 4 of a ouinea, and } of a moidore. 

12. What is the ſum of o a (aut, 83 1b. and 313 ounces? 10 

13. ke 47 is the ſum of 3 Engliſh ells, 42 yards, and 5 of 11 
a nail? I: 

14. What is the ſum of T of a hhd. of ale, 23 bella, and : 
of 4 of a pint? 


SUBTRACTION or VULGAR 3 
Rut 1. 
Prepare the fractions as in addition, and the difference of be 


the numerators, written above the common denominator, will the 
give the difference of the fractions W 


— — — 


parts of hs ſame thing, their ſum, or difference, may then be as pro- of 
perly expreſſed by the ſum or difference of the numerators, as the ſun 501 
or difference of any two quantities whatever, by the ſum or difference the 
vf their individuals; whence the reafon of the rules, both gr addition the 
and ſubtraction, is manifeſt, 


, E x A Ns 


WD ” 


** 


MuLTIPLICATION or VULGAR FRACTIONS, 


113 
EXAMPLES. 
1. What is the difference of 4 and 5 
37 = 21 8 | 
5 * 42 2%] Nameratort 
4* 75 = 28 Denominaur. © 
| T herefore 2 7 — = the anſaver, © 
2, What is the difference between 2, and 2 of 3? * 
Z OE nn. 
A TN = - 
- 9 . 8 
12 F T herefore — 2 — — = 4 the anſeer required. Fo 
. 1 WY 8 
8 3. From PZ; take 3. . Anſ. 37% 
and W 4 From 69 take 143, Ar $1 29 
d. 5. From 144 take 4 of 19. . 1 
r, 6. From 2“. take 3s, | 


; An. 95. 3 4. 
1 J. From + oz. take 7 dt 


her. 8. From g of a league take 7, of a 8 
Anſ. 1 mi, 2 fur. 16 po. 


| Anſ. 5 we. 4 da. 7 ho, 12 mins 
10. From 43 of a hundred weight take 14 2; 16. 


II. What is the difference of 1co 5 and 4 of 10? - 
12. What is the difference of 18, and 4 of ? 


MULTIPLICATION or VULGaR FRACTIONS. - 


C ny 
Reduce compound fractions to ſimple ones, and mixed-num- 
ice of bers to improper fractions; then multiply the numerators toge- 


„ will ther for a aumerator, and the denominators for a denominator, 


and it will give the product required. 1 


* 


Anſ. 11 dauts. 3 gr. | 


— —_—_—_— 


1 


as pro- * Multiplication by a fraction implies the taking ſome part or parts 


of the multiplicand, and therefore, may be truly expreffed by a com- 
the un BY pound fraction. Thus] multiplied by 5, is the ſame as of 3; and as 
3 the directions of the rule agree with the method already given to reduve 
addition theſe fractions t o ſimple ones, it is ſhewn to be right. * A 


x A No 135 hg E x AN- 


3. What is the minced product of 2,32, 5, and à of 2 


required to divide 2 by 2 Fo Now 412 2 is manifeſtly of YEW = 


4 as 2 is; that is 


114 Division or Vorcar Fractioxs. 


ExaneLles 


1. Required the product of 4 2 and . 
| 4+ X EAT — 28 FS. 
5 N 95 * 8 = 10 20 10 


ZL. the anfever, | 
2. Required the continued product of 2 2, ö, 5 of 5, and 2. 


1 X 
. 7 N end , 
mee At 
the anſwer, | : | 
3. Multiply r by 2 · | Anil. 7 
4 Multiply 42 by Z. N 40 by 
F. Multiply 2 of 7 by . Anſ. 1 
6. Multiply 2 of 3 by 8; of 33. Anſ. 53 
7.. Multiply 4 2, 4 of 4, and 18 + ky whether. 
_ 97 145 


75 
9. What i is the continued product of #13 73 2 of 3 2, and 4 2 
10. What is the continued product 1458 3. y of 95 and 672 


Division or VVL CAR FRACTIONS. 
. 


Frepare the fractions as before; then invert the diviſor, and 
N exactly as in multiplication 


The reafon of the rule may be hiv ws. Suppoſe it were 


4 X2 
dut F—=+ of 2, . 3 of 2, or g muſt be contained 5 times as 3 in 


3 — = = the anſwer; which is corny to the 
rule; and will be ſa in all caſes. b 
Note, A fraction is. multiplied by an integer, by dividing the Senoth 


+ matar hy it, or multiplying the numerator, And divided by an integer, 7 
by divding the numerator or multipiying the denominator, wh 


5 EAM - 


Rol E or Tanzt Dixzer tu VoL SAA Faxcrrons. rr; 
| EXAMPLES. 
1. It is required to divide $ by 3. 
421, L= mor, 
7 _"—_ 
2. Divide + of 19 by 2 of 4. 
2X3_6 


18 119 —1 41 2 » — — 
. 8 ins 
„ X 12 EET = 3 = 74 the quotient required, 
Divide + by 3. . . Anſ. 5 
4 Divide 9 3 by . Anſ. 4 2 
5. Divide 3 by 9 2. 7 „ 
„. Let 4 be divided by 4. | Anſ. Ir 
7. Let + of 4 be divided by 4 of 2. Anſ. 4 
. Let 5 be divided by +1. An. 7 
9. Let 5205 + be divided by + of 91. A. 712 
10. Required the quotient of 100 divided by 47. 
11. Required the quotient of 4 of 4 divided by 5. 


12, Required the quotient of 4 of 50 divided by 4 J. 


"op _ R U L E *. 
Make the neceſſary 17 arations as before directed, and 
invert the firſt term of the proportion; them multiply the 


three terms continually together, and the product will be the 
anſwer. . 


EXAMPLES. 


1. If I of a yard coſt Yz of a J. what will 5, of an Engliſh 


„ and ell coſt? 


rin J of e Den =4of tof 4 == o 


1 
* 2 
t were f /. . | YO 
ws | Then 44ell : Jl. : 2 eh 
often in 8 6 | RO * FIR 5 
to the And 1 x <= x3 =L- L. 


12 1 ii 78 
tenom- MM @___ | 
integer, 


mt. 


RuLE of Tres DIB r In VULcarR FRACTIONS, 


. — ———w[A———— a"; IAC 1 


* This rule depends upon the ſame principles as the rule df three in 
whole numbers, = pdt 


3. If 5 oz. coſt 12 J. what will 1 oz. coſt ? 


10. It S of a cavt, coſt 471, what will 4 2 16. coſt? 


116 RulE or Tux IN VERSE IN VULGAR FRACTIONS, 


2. If 3 of an ell of holland coſt 30, what will 12 2 ells coſt ? 4 


Anſ. 11. os. 8340, 
2 Inf. 1 l. 55. 8d, 

4. If 54 of a ſhip coſt 273 J. 25, 6d. what is 45 of her worth? Ml 5 
| Anſ. 2271. 125. 14, 
5. At 1 2 J. per caut. what does 3 4 Ib. come to? Anf. 10 4 d. 


6. If ; of a gallon of wine coft 4 J. what will 5 of a tun coſt? 


Ans. 1401, if 6 

7. A mercer bought 3 4 pieces of filk, each containing 243 
yards, at 6s. 4 d. per yard, what does the whole come to? 

= Anſ. 251. 145. 62 . 

8, Agreed for the carriage of 2+ tons of goods 2 -?; miles for 
e of a guinea, what is that per caut. for a mile? | 

Anf. 313 of a farthing, 

9. A perſon having 2 of a coal mine, ſells + of his ſhare for 

1717. what is the whole mine worth? Auſ. 380l, 


Rute or Turze IXVIXSE IN VulcaR FRACTIONS, 


R U. 
Prepare the fractions, as in the former rules, and invert in 


the third term of the proportion; then multiply the three Ji anc 
terms continually together, and the product will be the anſwer, I pol 


EXAMPLE 5$. 


3. What quantity of malloon that is 3 yd. wide, will line c 


9+ yards of cloth that is 2+ yards wide? Sh 
Firſ 2 f. yds. = $, © g$ ydr. = "2. © | fam 

" Then 5 yds, 1 nt... 4 ). | han 

| | E 

dad £ wits Lo $19 42 ſanc 

2 2 ͤ ã ĩðĩXJ᷑̈ SS: 3 

= 312 yds. the anſwer. * 


2. How much in length that is 75 inches broad will make 3 
foot ſquare? | Anſ. 18 J inches 
3. How much in length that is 11 34 poles broad will make! 
ſquare acre ?  Anſe 13 553 1 

4 


ORS. 


nvert 
three 
vel. 


| line 


Dei A. FRACTION:-S; 


., 


5 If when wheat is 55. per buſhel, the penny-loaf weighs 
6 +2 o. what ought it to weigh when wheat is 8s, 64. per 


buſhel ? Anſ. 445 ox. 


5. If when the days are 13 hours long, a traveller performs 


his journey in 35 + days, in how many days will he perform 
the ſame journey when the days are 11 42 hours long ? 
| Af. 40 $45 days. 
b. How many yards of ell wide flannel are ſuficient to line a 
cloak, containing 184 yds, of camblet 4 yard wide? | 
| Anſ. 11 yds. 1 gr. 15 un. 
J. A regiment of ſoldiers conſiſting of 996 men, are to be new 


clothed, each coat to contain 2 & yards of cloth that is 


145 y4. wide, and lined with ſhalloon 4 yd. wide; how many 
yards of ſhalloon will line them ? LD | 
| Anſe 4531 ydv. 1 gr. 2 un. 
$, If a coat and waiſtcoat can be made of 34 yas. of broad 
cloth of 1 & yds. in breadth, how many yards of 
in breadth will it require to fit the ſame perſon? 


% 


"DECIMAL FRACTIONS. 


A DECIMAL FRACTION is that whoſe denominator is an 
ont with as many cyphers annexed as the numerator has places; 
and is uſually expreſſed by writing the numerator only, with a 
point before it, on the left hand: thus, 1. Ws, 1888, rods 
Tc. are decimal fractions, and are expreſſed by. 5. 25. 75 and 
00! 23 reſpectively. | | 


The 1/8. 2d. 3d. 4th, ee. places of decimals, counting from 55 


the left hand towards the right, are called primes, ſeconds, 
thirds, fourths, &c, 3 ER 

| Cyphers to the right hand of decimals make no alteration 
in their value; for. 5. 50 . 500, &c. are decimals, having the 
ſame value, being each = ; but if they are placed on the left 
hand, they decreaſe their value in a ten-fold proportion. Thus, 
5, +OF, . oog, fc. are 5 tenth Parts, 5 hundredth parts, 5 thous 
landth parts, c. reſpectively“. 


— ä 


* As in nctation of whole numbers the values of the figures increaſe in 
ten- fold proportion, from the right hand to the left; ſo in decimals, 
their values decreaſe in the ſame ten- fold proportion, from the left hand 
to the right. 
tredth parts, Cc. 


ſtuff of $ yds. 
Anf. 9 yds, | 


Thus, .5 expreſſes 5 tenth parts of the integer, v5, 5 hun- 


ADDI- 


To ig HY) FE i en Fr OE RED * 7 " 


<> 2 


—— — 


+. 238 75: 


ADdDpition or DEClMALs. 
. 


I. Place the numbers under each other according to the value 
of their places. 


2. Find their ſum as in whole numbers, and point off az 
many places, for decimals, as are equal to the greateſt number 
of decimal places in- My of the given numbers. 


EXAMPLES. 


1. Find the ſum of 25.074 + 1.8254 + 125 + 056-356 
+ 1776.111, 


25.074 
1.8254 
1 
0567876 
1 
| | 1928, 0671876 the ſums, 
2. Find the ſum of 376.25 + 86.125 + 657.4 4725 + by 
+ 358.865 + $106 | 7. 1506.2325 
3. Required 'the um of 3.5 + 47-25 + 927-01 + Toy 
+ 1.5. Anſ. 981.2673 


4+ Required the ſum of 276 + 54-301 ＋ . 65 + 112 +125 
| * 0463. 
8 v B TR ACTION OT DECIMALS.. 
„ n Ki: 
Place the numbers according to their value ; then ſubtraf 
as in whole numbers, and point off the Seinen as in addition, 
Ex AMT I ZS. 


1. Find the difference of 2464.21 and 327. ts 
2464.21 | 
327-07043 


22275 1 3357 the differences - 


Anf. 113. 805. 
Anſ. 6051.41 
Anſe 3337-274 


MULTI. 


2. From 127. 62 take 13.725. 
3. From 6213.72 5 take 162.25. 
4. From 3760.2 79 take 423, 0076. 


Auſ. 45545118 


6.5 
2325 
0073 
2673 
12.5 


3715 


btract 


101, 


1 ng] 
MvuLlTiyPLICATION OT DECIMALS 
R ur 2 


1. Place the nw and multiply them as in whole num- 
bers. 

2. Point off as many figures from the product as there are 
decimal places in both the factors; and if there are not ſo many 
— in the product, ſarpiy the defect by prefix ing eyphers. 


EXAMPLES, 


Multiply .o2 534. 


by 03256 
185484 
12670 
5068 
7602 
.00082 50704 the product, 
. Multiply 59.347 by 23-15. Anſ. 1836 8830 
J. Multiply .63478 by. 82044. Anſ. 520773512 
＋ Multiply 38 5746 by Io. Ar 00178986144 


5 
C4448 2; 


To contract the operation, ſo as to retain as many decimal 
paces in the product as may be ought neceſſary. 


ks 4.5. 


I, Write the units place of the multiplier under that figure 
af the multiplicand whoſe place you would reſerve in the pro- 
duet; and diſpoſe of the reſt of the . in a contrary order 
tw what they are uſually placed in. 


195 


— 


— 


* To prove the truth of the rule, tet 9776 and. 823 1 * numbers 


to REI | now het are Koh to 2.7.79. and 323. 85 whence | 


wo conſiſts of as many 7 places as there are cyphers; that is, of as 
many places as are in both the numbers; and the ſame is true of any 
wo numbers whatever, | 


2, In 


- * — 2 * — 
* — * — — 
4 a 
—— SS wry > ———̃ —— oo 
* 


— 


9 1. Divide as in whole numbers, and from the 8 hand igt 


120 DIVISION or Drcimals. 


2. In multiplying, reject all the figures that are to the righ 
hand of the multiplying digit, and ſet down the products, ſo 
that their right hand figures may fall in a ſtraight line beloy 
each other; obſerving to increaſe the firſt figure of every line 
with what would ariſe by carrying 1 from 5 to 15, 2 from MW 
to 25, Se. from the preceding figures when you begin to mul. i ; 
tiply, and the ſum is the product required. 


EXAMPLE Ss. 


1. It is required to multiply 27.14986 by 92.41035, and 
to retain only four places of decimals in the product. 


Contracted. Common abay. 
27. 14986 27. 14986 
53014. 29 92.4103 5 
24434874 135740 
592997 81 | 44958 
108599 2714 | 986. 
2715 108599 | 44 
81 5429972 | . 
14 244348744 5 
2$08.9280 2508.9280 | 650510 fo 
2. Multiply 245.378263 by 72.4385, reſerving c places of 
decimals in the product. Anſ. 17774. 8 3330 
3. Multiply . 248264 by. 25234, reſerving 6 figures, 5 figures 
and 4 figures in the product reſpectively. | | pl: 
| | >: Anſ. 180049. 18005, and .1800 
4. Multiply 8634.895 by 843-7527, reſerving only the inte- 
gers in the product, | Auſ. 1285099 
DIVISION oF DEC1lMALS, 1 
„ que 


of the quotient point off as many places for decimals as the Ife 
decimal places in the dividend exceed thoſe in the diviſor. 


„ —_— . ts... — _—— * — * — — — cut 


—— — —_—— T— 


| 


' -#* The reaſon of pointing off as many decimal places in the quotient / 
as thoſe in the dividend exceed the diviſor, will eaſily appear; for fince Ware 
the number of decimal places in the dividend is equal to thoſe in the ¶ the 
divifor and quotient takem together, by the nature of multiplication ; it Hin t 
therefore follows that the quotient contains as many as the dividend be t 


4 


exceeds the di viſor. 5 


6 


tight 
8, ſo 
)elow 
7 line 
m 1; 
mul- 


and 


es Of 


3330 
gutes 


1800 
inte- 


5699 


hand 


as the 


— 


| 
10tient 


r ſince 
in the 
on; It 
vidend 


4 


be equal, aſter which ule the contraction. 


DIVISIeN or DN INA Ls. 121 
2. If the places of the quotient are not ſo many as the rule 
requires, ſupply the deſect by prefixing eyphers. 
3. If at any time there be a remainder, or the decimal places 
in the diviſor be more than thoſe in the dividend, cyphers may 
be affixed to the dividend, and the quotient carried on to any 
degree of exaAneſs, L3G 1 8 


E x AMF LES. 


179). 4862 097. 0027 16432685) 27. ooo too. 55865 


1282 | 15000 
294 15750 
1150 23250 
769 17700 
337 1590 
00 24750 
. Divide 14 by. 78584. Au. 17.825 Ha. 
2. Divide 234.705 25 by 64.25. 4 Anf. 3 


3. Divide 219.563 by 100. | An 21768 
4. Divide .87275837 by .162, : Arſe. 5.33739 22 


, 25; 


To contract the operation, ſo as to retain as many decimal - - 
places in the quotient as may be thought neceſſary. | 


. 


1. Take as many of the left hand figures of the diviſor as 
will be equal to the number of integers and decimals in the 
quotient, and find bow many times they may be had iu the firſt 
deures: of the dividend; as bfu. 33 

2, Let each remainder be a new dividend; and for every 
ſuch dividend, leave out one figure to the right hand of wie 
diviſor, remembering to carry tor the increaſe of the figures 
cut off, as in the ſecond rule of multiplication. © © © 

Note, When there are not ſo-many fig res, in the diviſor as 
ne required to be in the quotient, begin the operation with all 
the figures, as uſual, and continue it till the number of figures 
in the diviſor, and thoſe remaining to be found in the quatient 

1 


M | | N * A M- 


LEP VS — — 
x 


122 REDUUTION or Decinals. 


EXAMPLE Ss. 
1. Divide 2 05 8065052, by 92. 41035, ſo as to kate 
places of e in 12 . Fo | 


Contracted auay. 
 92.41035)2508; .928065051(27.1498 


. Common way. 


eee, 928065051 (27-1498 | 
72106 


wo 
4607 
91 
"TM 

5 


651 
5800 
16605 


47290 


544621 


2+ | Divide 721. — 62 by 2257432, and let there be only; 


places of decim 


decimals in the quotient, 


als in the quotient, Au. 319: «467 
Divide 12.169825 by 3.14159, and PRI. 5 p 


aces of 
Anf. 3. 9737) 


4. Divide 87.076326 by . 355405. and let there be 7 place 


of decimals in the quotient, 


An. $+297956 


RepucrTion or DEC1MALS, 
t <6 
To reduce a vulgar traction to its equivalent decimal one. 


R U 1 2. 


[Divide the numerator. by the denominator, and the quotient 
will be the ny Toy = 


— 


E 4 | EN N 


: F. Let is given vulgar 1 whoſe deci mal wot is required, be 
x7. Now ſince every decimal fraction has 10, 100, or 100, &c. for iu 
denominator; and, if twyo fractions are equal, it will be, as the denomi- 


nator of one is to its numerator, ſo is the denominator of the other to its 2 


l therefore 13: 7 :: 


I000, &c. : 3 


7X — 3 7 990 
13 


= 53846 the numerator of the AP * z and is the ſam 
2 The 


wg a 


3 


© | 


s of 


1311 
laces 


ReDdveTtion or DECtMALS. 127 
| Ieh e 
4 14 27 2 N 4 N $130 
I, Reduce 12 2 to a decimal. WN e e be ee 
"a 2 „ 4 3. > % 1 4 10 


208333, Ke. 
2. Required the equivalent decimal expreſſ ons for , , and 1. 
| Af. 25 J. and. 7 5 


3. What is the decimal 01. - TOR hap Anſ. .375 

4. What is the decimal of ;; „ 22 „ . 04 

3. What 1 be the decimal of +3, "2 | „ nf. 01 $625 

b. Let 4455 be expreſſed rat 45. . 01577, Cc. 
c of s | 2 > 2. 


To reduee numbers of different, denominations to their equi- 
ralent ee We 


F R U 
1. Write the given numbers perpendicutatly under each 


other, for dividends, en ee from the leaſt to the 
greateſt, 


3 


41 1 


2. Oper 


J — 


The following W of Aku a dae fraction, whoſe PR, 
nator is a prime number, into a decimal conſiſting of. a great number of 
figures, is given by Mr, Celſon in page 162 of Sir Iſaac Newton's Fluxions. 


— — 


— cham — 


0 EXAMPLE, 


- 


Let + 5 be the fraQion which is bas be 8 into an equivalent 
ae 

Then, by dividing in the corgmoy way till the remainder becomes a 
ſingle figure, we ſhall have % = . 03448 25 for the complete quotient, 
and this equation being mn by the numerator 8, will give 15 — 
7584 $4, or rather ,3 . 27586 18 and if * he ſubſtituted where . 
of the fraction in the firſt © equation, it will make 
Again, let this e be multiplied by 6, and it will give % 9. IO 
2062965517 fh; and then by- ſubſtituting as, before = F 
0344827 586263965517 IS 3 and ſo. on as far. 49,909 be thought 
proper. 

* The reaſon of the rule may be explained fromthe kürt erample: 
tus, three farthings is 3 of a penny, which Weng to a decimal is «75 ; - 


M2 conſe- 


2 0 — 0344827586 79 17. 1 * 


124 Rivvcridy oF Die nt 


"7.2, Oppoſite to each dividend; on the left hand, place ſuch a 
number fer a diviſor as will bring i it to We next ſuperior name, 
and draw a line between them. 

J. Eegin with the higheſt, and write che quotiont of each 
diviſion, as decimal. parts, on the right hand of the dividend 
next below it; and ſo on till they are all uſed, and the- lat 
quotient will be the OTE gs. a 


1 


1. Reduce 157%. 92 2 to the decimal of a pound. 


+] 3. 
12 | 9.75 
© 201.15 S125; .... 
FE, 8 5 796625 the decimal requir ed. 
2. Reduce 95. to the decimal of a pound. | Ar. . 


Reduce 194. 51 4. to the decimal of a pound. 
Af. 972916 
Reduce 100z. 18 deut. 16 gre to the decimal of a 10. troy. 
Au. 911111, &. 
Reduce 2 grit. 14.16, to the decimal of a cat. 
Anf. "G25 55 Ge. 


* 
4. 
$* 
6. Reduce 17 yds. 1 ft. 6 in. to the decimal of a mile. 
| Anſ. .oog94318, Ec. 
5. Reduce 3 gre. 2 na, to the decimal of a yard, Anſ. . 87; 
8. Reduce 1 ym. 149 to the decimal of an acre. Av/. . 3375 
9. Red uce 1 . of wine to the decimal of a „ 
155 Anſ. . oi 5873 
10. Neve 3 34. 1 fa to the decimal of a quarter. | 
Anf 40625 
11. Reduce IO we. 2 da. to the decimal of a year. 
10 Auf. e Ee. 


| . 1 
To find the dcin of any number of mme, pence ad 


farchings | es. | 4k 


185 ae guet pt may be expreſſed 9.7 . but 9.75 is 92.3 of a penny 
= 1273 of a ſhilling, which brought to a decimal is 81253 ; - and, there- 
fore 15s. 99 d. may be expreſſed 15.8 125 . In like manner 15.8 125 . 18 


353125 of a ſhiſling = 452335 of a pound, =, by bringing it to * 


109000 150685 


nn, to to Fycbs 54. as . the rule. 
RV LE 


Rovere oF Dtrcanals 125 
.. | 

a . / 14 i MM 

A N * I FLY ib | 


þ Write half the greateſt even nu amber of wing for the ink 
d Wl decimal figure, and let the farthings in the given pence and 
> Wl farchings poſſeſs the ſecond and third places; . obſerving to 
" WW increaſe the ſecond place by 2 if the hillings are odd, and the 


third place by 1, when the rthings exceed. 12, and by 2 a 
they exceed 37. 


% 


EXAMPLES. 


1. Find the decimal of 1 5s. 83.4. by inſpection. 
Jo += > > Haga | 


5 . for "the odd SGilling. 
34 = = farthings in 84 d. 
1 for the exceſs of 12. | 


45» | | — a 
785 — decimal required... . 7 v 17 | * 
7 » Find by inſpection the decimal expreffions of 16x 424 and 
8 135. 10; d. | Anſ. .819 and 694 
5% z. Value the following ſums by inſpection, and find their total, 
9 vx. 195. 1144. + 65. 2d. . 126 8id. + 1s. log. 


| + 4d. + 144. „ 450 2.043 the total, . 
Se. | 
835 | Qin n 4. | 
375 To find the value of any given pm in terms of the. 
J integer. 
873 2 

R v L B. 
625 


1. Multipiy the . by the number of parts in the next 
Se, is denomination, and cut off as many places for a remainder, , 
In the sight band, as there are places in the given decimal. 
2. Mulriply the remainder by the parts in the next inferior 
* and cut off for a remainder ks before. 
Fc Proceed 


SF , : Fre ** Py 1 
= _— 111 8 i 2 mum — 
enn : Err — a... —_ _——_— 4 , 


— 


* The invention of the rule is as follows: As ſhillings are ſo manx 
ths of a pound, half of them muſt be ſo many 1oths, and conſequently 
lake the place cf icths, in the decimal; but when they are odd, their 
balf will always conſiſt of 2 figures, the firſt of which will be hatf the 
fren number, next leſs, and the ſecond a 5 3 and this confirms the rule 
& far as it reſpects ſhillings. 

Again, farthings are ſo many g&erhs. of a pound; and had it happened 
L Es that rod, inſtead of 960, had made a pound, it is plain any number of 
VI 3 | farthings | 


126 Revvcrion 0 * DzciMALe, 


Proceed i in this manner through all the parts of the i integer, 
* the ſeveral denominaizons, FRY on the left hand, muke 


the anſwer, | 


KX A Mr r 


I. Find the value 2 ie of a 1 


"a 3 Auf. 75. 64 d. 


2. What i is the value of .625 ſhillings ? Anſ. 74 d. 
3. What is the value of. 83229161. Anſ. 165. 74 
4. What is the value of. 672 5 car.? Arſe 2grs. 1916. 50% 
5. What is the value of. 67 of a league ? 

Anſ. 2 mi. O fur. 3 25 15d. 3 in. 1 bar, 


6. What is tke valve of 51 of a tun of wine? 


Anf. 2 hhds. 27 gall. 2 qr. 1 pi. 


7. What i is the Pet of * of a chaldron of coals? 


Anſ. 16 bu. 2 pe. 
8. What i is the value of. 42857 of a month ? 


Anſ. 1 aue. 425 23 ho, 59 min, 56 ſe 


c A-\-v: 8 5. 
To find the n of any decimal of a pound by ET 


bs oh 1 U k. | 
Double the firſt figure, or place of tenths, for ſhillings, 


and if the ſecond: be FL or more than 6, reckon another 
Gilling: . then call the daes in the ſecond and third places, 


5 


Sab would _ made ſo many thouſandehs, coat might have taken 
their place in the decimal accordingly, But 960 increaſed by 2 + part oi 
itſelf, is = = 1000 ; conſequently any number of farthings, increaſed by 
their 24 part, will be an exact decimal Sxpromon for them. Whence if 
the number of farthing$, be more than 12, a 44 part is greater than , 
and therefore 1 mn be added; and when the number of farthings i 
more than 37, a 24 part is greater than 1 d. 2, ſor which 2 mult be 
added; and thus the rule is ſhewn to be right. 


Ds 5 i aſter 


ar 


2. 


2. 


ke 


N. 


K's or Tux zx 1N DzciMALs, 127 


after 5 is deducted, ſo many farthings, abating 1 when they 


are above 12, and 2 when above 37, and the reſult 1 is the 
anſwer. 


EXT AMI A5. 


1. Find the 00 of. 78 5 J. by inſpection. - 


144. 45 = double of 7. 


If. » . . for the gin tbe place of tenths, © 
| 844. = 35 farthings, | 


+ for the exceſs of 12, abated, 


——— 


155. 82 4 the anſwer. 5 
2. Find the value of. 875 J. by inſpection. e eee 64 


z. Value the following decimals by inſpection, and find their 


ſum, 1 0 + 3516 + nous + .c611, + .o2ol, 
+ -00g/. | 


Rl OF TuAII 18 DzcrMALs. 
EXAMPLES, 


1. If 3 3 of a yard of cloth coſt ; of a pound, what wil 4 of 
an Es: ell cot ? 


x = * 
4 ell = 1504. 2.3125 | 
„ 395 %% 4f : : 3125 od. 
3125 
375). 12500. 333 Ge. = 6s 84. the anſwer, 
i 


N 1250 
| | 1125 


1250 
1125 


125 


2. If an oz. of ſilver coſt 55. 64. what is the price of a tankard 
that weighs 1 tb, 10 0% 10 dWis, 4 gri. ? 


An. 60 31. 91 · 4 


3. it 


Au. 11, 115. 5 d. 


r 


— ay — — — — 
— — — — 9 — 


— = — 
— — — — — 


— 2 —— 


j 


— — — —— 
— æà—ͤ— <a 
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128. CrxcuLaTinG DEClMALS, 


3» If T'buy 14 yards of cloth for 10 guineas, how many ell 
Flemiſh can 1 buy for 283/. 175. 6 d. at the ſame rate? 
Anſ. 504 ells 2 gn. 


4. How many Eng. ells of Holland may be bought for 25 


18s, 12d. at 75. 92 d. per yard? Anfe 53 Eng. ells 1 qr. 


CIRCULATING DECTMALS: 


CincuratinG Decimat.s are produced from vulgar frac. 
tions whoſe denominators do not meaſure their numerators, 
and are diſtinguiſhed by the continual repetition of the fame 


figures. 


7. The circulating figures are called petendt; and if one 


| figure only repeats, it. is called a /ixg/e repetend; as 1111, Cc. 

3333, Cc. 1 
28. A compound repetend hath the ſame figures circulating 
alternately ;. as .o10101, &c.; . 123123123, &c. a 


3. If other figures ariſe before thoſe that circulate, the 
decimal is called a mixed repetend; thus, . 283333, Oc. is a 


mixed ſingle repetend, and . 5732132 I, Oc, a mixed compound! 


re petend. 


4. A ſingle repetend is expreſſed by writing only the cir- 


culating figure with a point over it: thus, . 1111, Cc. is denoted: 


by 1, and .333, &c. by 3. 8 

Compound repetends are diſtinguiſhed by. putting a point 
over the firſt and laſt repeating figure; thus . 0101, Oc. i 
written 01, 2nd. 123123, Cc. . 123. 


6. Similar circulating decimals are ſuch as confiſt of the ſame 


number of figures, and begin at the ſame place, either betore 
or after the decimal point; thus, .z and .3 are ſimilar cireu- 
lates; as are alſo 2.34 and 3.76, Cc. 8 

7. Diſfimilar repetends conſiſts of an unequal number of figures, 
and begin at different places. 

8. Similar and conterminons circulates are ſuch as begin and 
end at the ſame place; as c6. 84, ; 2683, and .oc6 8, Ec. 

9. Any finite 8 codon as jplinite by 
annex ing c) phers continually to the right-hand of the nume- 
rator; thus, .34 = 34000, c. = 340. | ö 


And any pure circulate may be conſidered as mixed, h/ 


taking the given repetend for a finite part, and making the 


ſame repetend a circulate for the infinite part ; thus, .34 =" 
| +34 Þ 40034» | 


Ro uvc- 
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REeDucrion ar CixcutaTING DECIMAES._ 
IIs C aA $s E I. 
1 To reduce a ſimple repetend to its Ver vulgar fraction. 
5h | „ 
. Make the given decimal the numerator, and let the 
denominator he a number conſiſting of as many nines as there 
ae recurring places in the repetend, 

2, If there are integral figures in the circulate, as many 
| eyphers muſt be annexed to the numerator as the higheſt Flace 
85 of the repetend is diſtant from the decimal point. 
ume il - —___ExAMPLESs. 

I Required the leaſt vulgar fractions equal to 6 and 1: 3. 
c.; | Anſ. 32 3 243 7 and. 123 = deg 358 = 345 
. 2. Reduce. 3 to its equivalent vulgar fraction. Aus. % 
ung 3. Reduce 1.62 to its equivalent vulgar fraction. An. 855 


te 4 Required the leaſt — fraction * to 7692 _ 


Is a Anf. 7 + 
ound | . 

. To reduce a mixed ppm to its A vulgar 
eit. indien. ; | 
oted n 

: | To as many nines as there are figures in the repetend, 
* finite places, for à den 

, MWannex as many eyphers as 2 are finite places, for à deno- 
c. 18 

minator. 
ame . f unity, with eyphe r he 
fore unity, with cyphers annexed, be divided by g a infinitum, the 
: quotient will be x continually ; > i. e. if & be reduced to a decimal, it will 
lreu- 


produce the Sirene 13 ; and ſince i is the decimal equivalent to 3, 2 
vill = 2, 3 = 3, and ſo on till 9 = -—* + © 


numerator is the repeating figure, and denominator 9. 
Again, 3 55 and 39, being reduced to decimals, make 010101, Ee. 


md +001CO1, Sc. ad fn; = — on and col; that i is 35 = 0¹ and 


ume 759 = col; ; conſequently 55 2.02, ok = .03, &c,; and 55 5 =. 
«2, 537 = .003, Sc. and the ſame will hold univerſally. 

1, by f In like manner for a mixed circulate; conſiger it as diviſible into 

g the its finite and circulating parts, and the ſame principle will be ſeen ta 

34 -In through them alſo; thus, the mixed circulate 216i is diviſible int) the 


be 


Therefore every ſingle repetend is equal to a vulgar fraction, whey 


inte decimal . 1, and the repetend 06 but 1 = +; and 06 would 


Oe — —— NR 
* 


— = — — — — — — - 
= — wi” > nero 6%. 
2 — ” 4 — ” __ — — qt — - Pe — 
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2. Multiply the nines in the ſaid denominator by the finite 
part, and add the repeating. decimal to the product for the 
numerator, 

3. If the repetend begins i in ſome integral place, the finite 


value of the eien part muſt be added to the n part, 


ExXAMPLES. 


- 


1. What is the vulgar fraction equivalent to. 138. 
9 * 13 + 8 = 125 = numerator, and yoo the denomina: 


tor 138 = 558 = 35 the anſover. l 
2. What 1 is the leaſt vulgar fraction equivalent to. 532 

An. x; 
3. What is the leaſt vulgar fraction equal to. .592 5 ? 


Auel! 48 
4. What! is the leaſt vulgar fraQtion equal to 0084971 3 3? 
| nf. 


5715 
* . 


To make any number of ditmilar 1 ſimilar and 
conterminous, | 


N U IL. z“, 


chung them into other repetends, which wall each conſiſt 
of as many figures as the leaſt common multiple of the ſeve- 
ral numbers of places, found in all the repetends, centains 
units. 


8 —_ x b —— 
_— 


_ _— — _ * a. — 


be = $ provided the circulation began immediately aſter the place F 
units; but as it begins after the place of tens, it is 9 1 ve. and 


ſo the vulgar fraction 16 is BP. ＋ 38 2 5 2+ 39 = = 355, and 13 
the ſame as by the rule. | 


* Any given repetend whatever, 1 ſing?2, compound, pure, ot 
mixed, may be transformed into another repc tend, that fall conſiſt of an 


equal, or greater number of figures at pleaſure: thus. 4 may be trans- 


formed to 5 or 444, or * Sc. Alſo . 57 = 5757 = — $5757 _ 5751 
and ſo on; which is too evident to need any farther demonſtration, 


And any circulate may be transformed into another, whoſe repetend 


wan begin at any diſtance after the ane part: : tus 01e = _ eb = — 
We = +0046004, | 
| hos | E x 4 M- 


Rrpucrtion or Cixoutan DEC1MALS. 131 
te 


2 EXAMPLES. 
D ifemilar. Made er and conterminduse 
11 e eee = 81481481, 
. 1. 50000000 
87.26 8 97. 26666666 5 
08 83 = i 08333333 
13. 12 9 = T24.09090969 


2. Make. 3 27 and 045 ſimilar and conterminous, | 


3. Make . 321, 8262 05 and. 902 Alen and contermi- 
nous. 


4. Make 21 7, 3. 543 and 17.123 ſimilar and conterminous. 


16 
a E 3-8 $+ 
LEM To find whether the decimal fraction, equal to a given 
vulgar one, be finite or infinite, and how many places the 
ꝛepetend will conſiſt of. 
and 4 R U L BY 5 7 | 
1. Reduce the given fraction to its leaſt terms, and divide 
the denominator by 2, 5 or 10, as often as poſſible. 
2. Divide 9999, Cc. by the former reſult till nothing re- 
onſiſt Wl mains, and the number of g's uſed will ſhew the number of 


ſeve- 


places in the repetend ; which will begin aſter as many places of 
tains 


hgures as there were yo's, 2's or 5 's ivided b ys... 

If the whole denominator vaniſhes in dividing by 2, 5 or 
10, the decimal will be finite, and will conſiſt of as many 
places as _ perform diviſions, | 
ace of . > ' | Ex A M- 


, and WW — "I « — 


and 13 * In dividing 1.0000, &c. by any prime number whatever, except 2 

or 5, the figures in the quotient will begin to repeat over again as ſoon ' 
ire, or Nu tbe remainder is 1. And fince 9999, &c. is leſs than 10006, &c. by 
t of an I therefore 9999, &c. divided by any number whatever, will leave o for 
aremainder, when the repeating figures are at that period. Now what- 
er number of repeating figures we have when the dividend-is 1, there 
+5753 Will be exactly the ſame number when the dividend is-any other number 
„ Whatever, For the produ of any circulating number, by any other 
fiven number, will conſiſt of the ſame number of repeating- figures as 
460 = oro. Thus, let .305650765076, Se, be a circulate whoſe repeating 
| parts is 5076. Now every 3 (5076) being equally multiplied, 
_— Nut 6 For though theſe products will. _ 


9 


———v—-— — — 
— «4 4 
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EXAMPLES, 
1. Required to find whether the decimal equal to 222 


finite or infinite, and if infinite, how many places that te 
petend will confiſt of, e YP v at re 
(2) (2) (2) 


210 2 1 


| Fil 10). n 56 =28 4 =7 


1120 112 


222222 N 
142857 1 | 
the circulate con/ifts of 6 places, beginning at the decimal point. 
2. Let 11 be the fraction propoſed, - | | 
3. Let 5 be the fraction propoſed. 
4. Let 534 be the fraction propoſed, 
5. Let zr be the fraction propoſed, 


and therefore the decimal is infiuite, ani 


AppiTIion or CIRCULATING DECIMALS, 
v.42 % 


1. Make the repetends ſimilar and conterminous, and find 
their ſum as in commen addition. | yy; 

2. Divide this ſum by as many nines as there are places 
in the repetend, and the remainder is the -repetend of the 
ſum; which muſt he ſet under the figures added, witli 
cyphers on the left hand, when it has not ſo many places as 


the repetends, 


. . . 2 = 4. \ 
3. Carry the quotient of this diviſion to the next column, 
and proceed with the reſt as in finite decimals, | 


EXAMPLES. 


added together. 


— 


8 


of more places, yet the overplus in each, being alike, will be carried to 
the next, by which means each product will be eaſily increaſed, and 
conſequently every four places will continue alike. And the ſame wil 
hold for any other number whatever. ' | 
Now from hence it appears, that the dividend may be altercd at plea- 
fure, and the number of places, in the repetend will Nill be the ſame; 


thus, 21 = 90, and 1 r 44 X'3 = .27 where the number of placts 


in each are alike, and the ſame will be true in all caſes. 


» Theſe rules are both evident from what has been ſaid in reduQtion. W 
| Diffimila! 


18 
2 


4+ 


I, 


re- 


find 


laces 
the 
witli 
es 25 


1mn, 


— Wo 
— — 


...... ͤ . ]¶ . I IA. 


— 


SUBTRACTION or CIRCULATING DECIMAIS. 133 


| Diffimilar Sim, and C onterminous. 
3 6 8 6666666 
78.3476 =" 7843476476 
735. 3 — 73 3333333 
375» = 375. 000000 
27 _ = 0.2727272 
187.4 = 187.4444444 


1380.0648193 the Produ@. 
In this queſtion the ſum of the repetends 1s 2648197, 


which divided by 999999 gives 2, to carry, and the remainder 
is 0648193. 


2. Let 5391.357 + 72. 38 + 187. 21 + 4. 2965 + 217-8496 
+ 42.176 + -523 + $8. 39048 be added together, 


Anfe 5974-10371 
3. Add * 814 + 1.5 + 87. 26 + 0.83 + 124.09 together, 


An. 222.7572390 
4. Add 162 + 134: 09 + 2.93 + 97.26 + 3-769230 + 
99. 083 + 1.5 + 814 together, An. 501.62651077 


Srnratotion OF CIRCULATING Dzcmas, 
| 3 E. 


Make the repetends ſimilar and conterminous, and ſubtract 
as uſual; obſerving, that if the repetend of the number to be 
ſubtracted, be greater than the Na. of the number it is to 
be taken from, the right-hand figure of the remainder muſt be 


_ leſs by nity than it would be if the expreſſions were 
nite, | 


EE ISLET 


1. From 85.62 take 1376434. 
85. 62 = 85. 62626 
13. 164328 13.7643 


71.861 93 the difference, 
2, From 476-32 take 84.7691. 
3. From 3. 8564 take * N 


th. por $524 
3.81 
er. 


and find the product of thoſe fractions as nſual, 


[ - 


r 
MorrirTIcATION or CikcuLaTING DECIMALS, 


R UU . 


1. Turn both the terms into their equivalent vulgar fractions, 


2. Reduce the vulgar fraction, expreſſing the product, to an 
equivalent decimal one, and it will be the product required. 


EXAMPLES. 


Multiply .36 by 25 | 
+ 36-4 IE 


— 


. x 23 — 2 0029 the product. 


11 90 990 


2. Multiply 37.23. by 26. Arſe 9.918 
ED Multiply 8574-3 by 89.5. eee os $209 30.518 
4. Multiply 3.973 by 8. TI | An. 31 701 

F. Multiply 49640. 54 by. 70503. As. 34998-4199003 

6. Multiply 3-145 by 4.297. : Anf. 1 3. 5 169533 


Diviston or CIRCVLATIX G DECIMALS. 
R UV L k. 


| © Change both the diviſor and dividend into their equiyalent 


. yulgar fractions, and find their quotient as uſual. 


2. Reduce the vulgar fraction, expreſſing the quotient, to 


Its equivalent decimal, and it will be the quotient required. 


EXAMPLES. 


1. Divide .36 by .25 


4424 x2=32 =1 3:7 the guatient 
2. Divide 


0 | 
— 


D v o NA 1 
: 3. Divide 319.2800) 1 12 by 764.5. | Anf. 4176325; 
3. Divide 234.0 by .7. e Anſ. 301.7142895 
Divide 13.569533 by 4.297. Anſ, 3.145 
ions, 5 - 2 | | 
to an | D U 0 D &. © | 1 M A L 8. 
1 


DuoDECIMALs, or Crs Multiplication, is a rule made 
uſe of by workmen and artificers in caſting up the contents 
of their works. 13 

Dimenſions are generally taken in feet, inches and parts. 

Inches and parts are ſometimes called primes, ſeconds, 
thirds, Sc. and are marked thus; primes (), ſeconds. (0). 
thirds (“), fourths (rv), c. | 

Artificers work is computed by different meaſures, . ⁊ 1x. 

1, Glazing, and maſon's flatwork by the foot. 

2, Painting, paving, plattering, Sc. by the yard, | 

3. Partitioning, flooring, roofing, tiling, &c. by the ſquare 
of 100 feet. | | RE TN: 

4. Brickwork, Sc. by the rod of 161 feet, whoſe ſquare” 
3 2724. WET, | ” | r 

a 15 Bricklayers always value their work at the rate of a- 
270% WM brick and a half thick; and if the wall is more or leſs, it muſt 
9003 be reduced to that thickneſs. e L 1 8 
9533 5 Ig 


0. 518 


N m n.. 


1. Under the multiplicand, write the correſponding deno- 
| minations of the multiplier, _ | 5 
valent W 2. Multiply each term in the multiplicand, beginning at 
the loweſt, by the feet in the multiplier, and write the reſult. 
nt, to of each under its reſpective term, obſerving to carry an unit 
d, for every 12, from each lower denomination to its next". 
ſuperior. | | | 1 
3. In the ſame manner, multiply all the multiplicand by 
the primes in the multiplier, and ſet the reſult of each term 
-4 x removed to the right-hand of thoſe in the multi- 
plicand. „ a 
4. Do the ſame with the ſeconds in the multiplier, ſetting 
the reſult of each term two places removed to the right-hand of 
thoſe in the multiplicand. | _ 


5. Proceed in like manner with all the reſt of the denomina-- 
tons, and their ſum will give the anſwer required. 


Divide 5 ws N 2 


EEx AN 
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EXAMPLES. 


1. Multiply 10 fe, 45: . 
1% 3-4 | 


— 


„ 44246 


t 600 anſwer, 
2. Multiply 4 fe. : 6' by 14 fe. : . Anſ. 06 fr.: 4: 6”, 
3. What is the product of 39 %.: 10“: 7“ by 18%. 8“: 4? 


* 


Anſ. 745. fee : G: 10%: 2 1 aw 


4. Multiply 24 fe. : 10:8“: J fly by 9 %.: 4: 6”, 
: A,. 233 fee: 45 2 6 4 v: 61, 
* 5 . 


; F Anſ. 5075 .: J: 10“: 9“ : 8. 
6. What is the price of a marble ſlab, whoſe length is 5 fe. ) 
and breadth 1 7. : 10”, at 65. per foot? 3 
5 5 Anſ. 3l. 15. 5d. 
7. There is a houſe with 3 tier of windows, 3 in a tier, the 
height of the firſt tier is 7 fe. : 10”, of the ſecond 6 fe, : &, 
and of the third 5 fe, 4, and the breadth of each is 3 /e, 
117: what will the glazing come to at 14d. fer foot? 
| Anſ. 131. 115. 102 d. 
8. A room is to be ceiled, whoſe length is 74 fe. : ꝙ, and 
width 11/7. : 6“: what will it come to at 3s. 101 4d. per 
yard? | | Anſ. 181, 105. 14, 
9. What will the paving a court yard come to at 44 d. per yard, 
the length being 58 fe. : 6”, and breadth 54. fe. 9 
| An ſ. 51. os. 104. 
10. A room is 97 fe. : 8” about, and 9 fe, : 10 high: what 
will the painting of it come to, at 2s, 839. per yard? 
Anſ. 141. 116. 254. 
11. A piete of wainſcotting is 8 /.: 3” long, and 6 fe. : 6 
broad: what will it come to at 6s, 52 d. per yard? | 
De, | Anſ. 11. 195. 54. 
12. If a houſe meaſures within the walls 52 fe. : 8“ in length, 
and 39 fe. : 6 in breadth, and the roof be of a true pitch, 
or the rafters 4 of the breadth of the building, what will it 
some to roofing at 105. 6d. per ſquare ? 
ST Anſe 121, 125. * 
13. What 


= 


SIMPLE, INTEREST | BY DzcIMals. 1370 


13. What will the tyling of a barn coſt at 255. 6d. og ſquare, - 
"ihe length being 43 Fe. 10” and the breadth 27 +, : on the 
flat, the eave boards projecting 16 inches on each ſide 

| Anſ. 24%. 95. 52 4. 

14. How many ſquare rods are there in à wall 624 feet long, 
14 /e. : 8 high, and 2+ bricks thick? Arſ.:5 rods 167 fe. - 

15. If a garden wall be 254 feet round, and 12 /e. : 7 high, | 
and 3 bricks thick, how many rods does it contain? 


Arſe. 23 reds, 136 fe. - 
SIMPLE INTEREST BY DECIMALS, +.» 
| . 


” Multiply the principal, ratio, and time together, and it will 
) ive the intereſt required. | 


TAE : NE GR 
* The following theorems will ſhew all the e poltible caſes of ſimple 
VI intereſt, where p == principal, ; = time, r = ratio, and a = amount, . 
| =P, 

5 1. ptr T P 4 * 3. 7 =. 

, = PL Rd of 

7 + x — 4+» „ 
* A.TABLE- fbewing the number ef days from 2 ay of ou 
” month to the ſame day of any other month, 

[ 8 n 5 1 
fer a $A ; From any day of 0 EL 
| wg Jan eb. Mar Apr . \0'f;uly}eugiSept Oct. Nov Dec. 25 
rod Jan. 305 300 . 245 214184 183022 2 6¹ 31 

2 — — — 
62 


[3651334 394,27] 3212 787 151 12090. 


» 


ceb 
3341300 
fer Feb. 31 365[337,306 270 276 24521 51843155 [123 2 
28 | 
59 
Dot. 5 


rd, Apr | 90 31 136533 335 3094 24 ndelngt in 
% {May [120] 89] 61 | 30 [365 334 847352 2121181151] 
hat June 151 120 92 61131 355 335 304/273 2431212182]. 
% e [61 [30 [36513246305 273/242 21k 
:6 | [£22 [£02531222192 (61 1131 13651334 [3241275 245] - 
| Sept 243212 1845323 92 92 | 62 | 31 {365 33503047 
54. [&t- [273124221 4 9 $3j122] 92 61 39 [365 334 304} : 
li : Dec. 8615 183 3531122 91167 30 365] 6 


Note. In leap-year, if the end of the month of February be 
17 | in che BG, © one e day muſt be added on that account. 
| 


hat J's; N. 3 5 ; _ RATIG 


| 
k 
l; 
| 


| 
: 
9 
| 
| 


— 
— 


| 
N 
\ 
[4 
li 
N 
7 


3. What is the ſimple intereſt of 880 l. for 14 years, at 31 
4. What is the intereſt of 5 37 J. 15s. from November 11th, 


133 - Discounrt xy Drei. 
Ra rio is the ſimple intereſt of 1/, for 1 year, at the e « 
per cent. agreed on; thus the ratio De 
| 3 
**. 


: at 1: per cent. is 04. : | 1. 


* 


3 
5 — 05 


* 


| EXAMPLES for 
1. What is the intereſt of 945 /. 10s. for 3 years, at 5 per cent, 


Y Fer annum? 


| Auf. 1411, 167. 64. 
2. What is the intereſt of 1967, 155. for 5 years, at 4 per cen, 
per aun.“ Anſ. 1 791. 59. 41. 


per cent. per ann.? 


Anſ. 381. 105. 


1764, to June 5th, 1765, at 34 per cent.“ 
. hes Ai. 11 l. or. 34 


Dis covnT BY DECIMALS. 

R | . 5 ; ; 

As the amount of 11. for the given time, is to 17. ſo is the f 

intereſt of the debt for the ſaid time, to the diſcount r | 
T | | | 1 . Subtr 


— 


* Lets reprefent any fum or debt, and t the time of payment; then | 
will the following table exhibit all the variety that can happen with 
reſpec to preſent worth and diſcount. 1 

4 


— — 
* 


Dis couvur BY Drcrmals 139 
te SubtraR the diſcount from the principal, and the remainder 
will be the preſent worth. 


EXAMPLES 


I | 


I, What i is the diſcount of 5734. 15s. due 3 years hence, at 
4% per cent. per annum. 
045 X3+1=1,135= amount of 11. for the given time, 


973.) X . 045 * 3 = 77. 45625 = imereft * f the debt 
for the given time, 


1.135 22 77˙45625 


ent. va gg. ge:s lobe 
9356 1 
9080 * 
2762 CN. e ang 
N 2270 
* F : 
: IE, 3 
3550 
Ee 
8 . 445 3 
cem, 68.243 = 681, 4. 10þd; the anſeuer. 5 
470. / 8 e 2. What 
t 311. 3 5 3 CR 
10. B 3 33 
11th, The preſent worth of any fum 5, at ſimple intereſt; 1 
id, Nate per cent. For t years. t months. r. days. 
's — — — — — | — 4 
r per cent; | TOO $ | 2007: | 36500s F 
| . tr + 100 tr + 1200 | tr + 36500 L : 
I = The SEES of any fam 2, paid before it is due, ay 7 
red. Kate per cen. Fort years. t months. t days. 
ptract i — — | . 
| | . i 9 - | 1 
| r per cent, oy 3 ® „ 
14 | "3. "& Þ+ 300 : tr + 1200 | tr +. 39500. 
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140 EquaTiON,of- PAYMENTS IN DECIMALS. 
2. "What is the diſcount. of 725. 167. for 5 months at 37 


per cent. per annum? Roy Anſ. 111. 10s. 31d. 
3. What ready money will diſcharge a debt of 13770. 135, 
44d. du 2 cars, 3 quarters and 25 days hence, diſcounting 
at 43 per cert, per annum? Anſ. 12261, 8s. 82 d. 


EQUATION OFT PAYMENTS. BY DECIMALSs, 


 Havineo two debts due at different times, to find the 
equated time to pay the whole at once. n 


R mmm. 


1. To the ſum of both payments, add tlie continual pro- 


duct of the firſt payment, the rate, or intereſt of 17. for 1 


year, and the time between the payments, and call this the firſt 
number. . 

2. Divide the firſt number by twice the product of the firſt 
payment and the rate, and call the quotient the ſecond 
number. 2 
| 3. Divide 


[tan 


Ihe preſent woith of any ſum n. 
Rate per cent, | For n Mars. 1 months. n days. 
4F i l KEEN 
| = x f hs I 
b 100 m 1200 mW f 3650 # 
xr per cent. I EY — — 1— 
| nr + 100 | nr +-1200 nur + 36500 


Of difcounts to be allowed for paying of money before: it falls Cue at) 
3 ſimple intereſt. 
Hot The diſcount of any ſum . 


Kate per cent. For n years. | n months, | =» days. 
| 1 nme 
r per cent. | | — 8 x 
nr + 100 n. + 1200 nr + 30 80 
| . wy . 1! — 


* No rule in arithmetic has been the occaſion of ſo many diſputes 4 
that of Equation of Payments. Almoſt every writer upon this ſubject 
has endeavoured to ſhow: the fallacy of the methods made uſe of by 
others, and to ſubſtitute, a new one in their ſtead. fut the only true 
rule, as it appears to me, is that given by Mr. Malcelm in page 621 of 
bis Arithmetic, the principles of which are derived from the conſideration 
of intereſt and diſcount, e neee. 10 


Of the preſ-nt worth of money pa'd before it is due at fimple intereſt, | | 


— 


EQUATION OF PaTMrNTS BY Decius. 141 
3. Divide the product of the ſecond payment and the time 


between the payments, by the product of the firſt payment and 


the rate, and call the quotient the third number. . 
4. From the ſquare of the ſecond number take the third, 
and call the ſquare root of the difference the fourth number ; 


equated time, after the firſt payment 1s due. 


then the difference of the ſecond and fourth number will be the 


EXAMPLES. 


; 1. One handred pounds is payable 1 year hence, and 10 R t 


| 


Utes as 
ſubje 
> of by 


. true 


621 of 
Jeration 


The 


3 years hence: what is the equated time to pay the whole, 
allowing ſimple intereſt at 5 per cent. per annum ? 
Firſt, 100 + 105 + (roo Xx . o Xx 2) = 100 + 105 + 
(5.00 X 2) = 100 + 105 + 10 =215 = 1. number. 
Secondly, 215 ＋ (100 X 2 X 905) = 215 + (5.00 X 2) = 
115 + 10'= 21.5 =: 24, number, | . 


r — * 


The rule, given above, is the ſame as Mr. Malcelm's, except that it is 


not incumbered with the time before any payment is due, that being no 
neceſſary part of the operation. | | a | 
Demon. of the Rule. Suppoſe a fum of money to be due immediately, 
and another ſum at the expiration of a certain given time forward, and 
that it is propoſed to find a time to pay the whole at once, ſo that neitker 
party ſhall ſuſtain loſs, 1 9 
Now it is plain, that the equated time muſt fall. between the two pay- 


mould be equal to what is loſt by paying the ſecond debt before it is due. 

But the gain ariſing from the keeping of a ſum of money after it is 
due, is, evidently, equal to the intereſt of the debt for that time; and the 
boſs which is ſuſtained by the paying of a ſum of money before it is due, 
i, evidently, equal to the diſcount of the debt for that time. 

It is therefore obvious, that the debtor muſt retain the ſam imme- 
lately due, or the firſt payment, till its intereſt ſhall be equal to the 
diſcount of the ſecond fum for the time it is paid before due; becauſe, 
In that caſe, the gain and loſs will be equal, and conſequently neither 
party can be the loſer. I | 
Now, to find ſuch a time, let a = 1ſt. payment, þ == ſecond, and t = 
me between the payments; r = rate, or intereſt of 1. for a year, and 
= equated time after the firſt payment. 

Ther: arx = intereſt of a for x time; and (btr — bræ) = (1 + tr—rs) 
= diſcount of h for the time r—x., | | 

But arx = (btr—brx) ＋ (1 + tr — rx) by the queſtion; from 


Fluch equation, if » be put = (a+6) X = and m = bt x = we (ball 
Yr | | 


avex (f ＋ ) Ei CTA. 


And 


ments; and that what is got by keeping the firſt debt after it is due, 
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- Thirdly, 105 * 2 = 100 * . % = 210 = 5. oo = 42 = 3d, 
number. | | PHO 7 
Fourthly, V 21.5* —42 = uf 462425 42 N 420-25, = 

20.5 = 475. number. 3 3 
Then, 21.5 — 20.5 = 1 = equated time from the 1ft. payment; 

and, therefore, 2 years = whole equated time. 

2. Suppoſe 400/. is to be paid at the end of 2 years, and 
2100/, at the end of 8 years: what is the equated time 
for one payment, reckoning 5 per cent. ſimple intereſt ? 

= 3 

3. Suppoſe 3001. is to be paid at 1 year's end, and 300ʃ. 
more at the end of 14 years; it is required to find the 
time to pay it at one payment, — 5 per cent. ſimple 
intereſt. * nf. 1.248637 years, 

4+ A hundred pounds is to be paid at the end of 22 years, 
and another 1001. at the end of 3+ years; required the 
equated time to pay the whole? | | 


Con- 


And, ſince 4 (f + n), or its equal 1 * (: + 1), is evidently greater 
than 1 ( n — 4m, it is plain that x will have two affirmative 
values, the quantities + ( T *) +1 (tr T = A, and | 
(t ＋ ) - (: + n)* — 4m being both poſitive, e 

But only one of theſe values will anſwer the conditions of the queſ- 
tion; and in all caſes of this problem x will be = (e + )- 
Y (i +n)* — am. V 

For ſuppoſe the contrary, and let x (r + n) +3 / (: + n)* —gn, 
Then : —x=t—I(e+n)—I% (+ n) > — 4m = L(t—1) 
— 4 A — am = 2 V (ft —1u 2) 2 — 4 
=IV c+n)* —qa—iv T2) —qm FA | 


But, fince aun = (at -þ bt) & 8 and 4m = bt X 8 it is evident 
7 | . 7 ar 


that 1 (+ + — zi muſt be greater than 3 Vt + ) — An; 
whence 3 * (t + 2) * — gtn — 2 * (t + n) — 4m or its equal 
& will b2 & -zative quantity; and, conſequently, x will be greats! 
than t; that is, tle equated time will fall beyond the ſecond payment, 
which is abſurc. 5 8 N 
From this it appears, that the double ſign made uſe of by Mr, Malce/n, 
and every author finde, who has given his method, cannot obtain, and 
that there is nd ambiguity in the problem. | 5 
In like manner it might be ſhewn, that the directions uſually given for 
finding the equated time when there are more than two payments, " 
| 3 | n0 


eater 
ative 
nd |} 


2Iceln, 
1, and 


ren fof 
s, will 
not 


| T2430]: 
ConrouxD IxTEA EST BY DICIMAIS. 


R U 1 . 


1. Find the amount of 14. for a year at the given rate 
r cent, . 


2, Involve the amount thus found to ſuch A power as is 


denoted by the number of years. 
. Multiply this power by the ner g or given ſum, and 
the product will be the amount re 


4. Subtract the principal from t l and * remainder 
will * the intereſt. 


Ex AM L E S. 


Is What + is the 3 intereſt of 509 l for 4 years at 


5 per cext, per annum. 


1. 05 


* . . * — 


1 1 — 


not agree with the hypotheſis; but this may be eaſily ſeen by working an 
example at large, and examining the truth of the concluſion. 

The equated time for any number of payments may be eaſily found 
when the queſtion is propoſed in numbers; but it weuld not be eaſy to 
give algebraic theorems for thoſe caſes, on account of the variation of the 


«debts and times, and the difficulty of finding Een which of the pay- 


ments the equated time would happen. 
Suppoſing to be the amount of 1/7. for 1 year, and the other letters-as 


art + 5 


before, then . — le. = lag. r. will be a general theorem for the 
4 


equated time of any two payments, reckoning compound intereſt, and is 
found in the ſame manner as the former. 

Demon. Let r = amount of 1 /, for 1 year, and p = principal or 
given ſum ; then, fince r is the amount of 11. for 1 year, 2 will be its 
amount for 2 years, 3 for 4 years, and ſo on; for, when the rate and 
time is the ſame, all principal ſums are necedarily as their amounts; and 
copſ2quently as r is the principal for the ſecond year, it will beas1:r:: 
1: 12 = amount for the ſecond year, or principal for the third; and 
again, as 17: 72: r3 = amount for the third year, or principal for 
the fourth, and ſo on to any number of years. And if the number of 


years be denoted by t, the amount of 11. for years will be *. From 
hence it will appear, that the 85 of any other principal ſum p for e 


Years 1s pr ; for as 1: 11: TY Fg , the ſame as in the rule, 
If the rate of intereſt be determined to any other time than a year, as 1, 
þ Se. the rule is the ſame, and then e will repreſent that ſtated time. 
Let , =: amount of 1. for 1 year, at the given rate Per cent. f 
principal, « or ſum put out to intereſt ; -j = intereſt, e = time, and = 
Mount for the time t. | | 


Then 
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1.05 = amount of 11, for 1 year 


1.05 at 5 per cent, 2. 
| | c 
| 525 "= 
| | 1050 : 
| . 4 
1.1025 | | ETC / 
1 1.1025 e 
| $$125 - 
22050 
f 110250 
| < 11025 - : 
& a c 
1.21550625 = = 4th. power of I. ob. | | 
500 = principal, be) 
607. 75312500 = amount, ug 
509 an 
8 4 
YEP? de . 1 the 
10.753125 S2 107 A 154. oi d. = intereſt required, " 
2. What 
Then the following n will exhibit the ſolutions of all the caſes 
in compound intereſt, to! 
1. pr 1 2. * = ; 
Jo ow = = 4. * 9 — 1 


But the moſt convenient way of giving the theorem for the time, as gel 
as for all the other caſes, will be by logarithms, as follows : 
I. X log. r + log. p = log. n, 2. log. m—t Xx log. r = log. p. 
Rh "= ＋ . 4 log. 2 I S lag; L 
If the compound intereſt, or amount of any ſum, be required for the | 
parts of a year, it may be determined as follows: -- 4 
J. When the time is any aliquot part of a year. | of 1 


R uv IL x. 


1. Find the amount of 1. for 1 year, as before, and that root of it 
which is denated by the aliquot part, will be the amount ſought. 
2. Multiply the-amaunt thus found by the principal, and it will be the 
. ſum required, TG 1 


ä—àDGↄy—œ—p! c . — ———_— —— 


to the number of years leſs one, 
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2. What is the amount of 7601. 105. for 4 years, at 4 per 


8 Anſ. 889 l. 135. 63d, 
. What is the compound intereſt of 7601. 105. © for 4 years, 
at 4 per cent, per annum: Auſ. 129l. 35. 6. d. 
„What is the amount of 721 J. for 21 yea's, at* 4 per cent. 
ber annum ? Anſ. 1642 J. 195. 10d. 


. What is the amount of 2171.” forborn 25 yeras, at c per 
Kent. per annum, ſuppoſing the intereſt payable quarterly? 
Anſ. 2421. 137. 41d. 


ANNUITIES. 


An AnNvuITY is a ſum of money payable every year for 
a certain number of years, or for ever. 

When the debtor keeps the annuity in his own hands, 
beyond the time of payment, it is ſaid to be in ayrears. 

The ſum of all the annuities for the time they have been 
forhorn, together with the intereſt due upon each, is called the 
amount, 

If an aynaity is to be bought off, or paid all at once, at 
the beginning of the firit year, the price which ought to be 
given for it is called the preſent worth, 


To find the Amount of an Annuity at Simple Intereſt, 


. 


4 


1. Find the ſum of the natural ſeries of dk % 23; Os: 


CC — FI — 


2. Multiply | 


”— 


II. When the time is not an aliquot part of. a year, 


1 


1. Reduce the time into days, and the 365th root of tlie amount of 
1/. for 1 year, is the amount for 1 day. 
2. Kaiſe this amount to that power whoſe index is equal to the num- 


ber of days, and it will be the amount for the given time, 


J Multiply this amount by rhe principal, and it will be the amount 
of the given ſum required. 

To avoid extracting very high roots, the ſame may be done by loga- 
rithms, thus: divide the logarithm of the rate, or amount of 11. for 1 
year, by the denominator of the given aliquot part, and me decent will 
be the logrwithm of the root ſought. | | 

* Demon, Whatever the time is, there is due upon the firſt year's 
annuity, as many year's intereſt as the whole number of years leſs one; 
and gradually one leſs upon every ſucceeding year to the liſt but one ; 
vpon which there is due only one year's intereſt, and none upn th 1 ' 

0 s 


— 
— 
" — 


— — — — WB a —— — 
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2. Multiply this ſum by one year's intereſt of the annuity, 
and the product will be the whole intereſt due upon the annuity, “ 17 
3. To this product add the product of the annuity and a 
tie, and the ſum will be the amount (ought. 


EXAMPLES, 


Is | What is the: amount of an annuity of 505 for 7 years 
allowing {imple intereſt at 5 per cent.“ 


I + 2 +3+4+5+6=2=3X7 


4. 


2 10 = 1 year's inter of of. 


\ 3 | 
7 10 3 1. V 
7 : tit 
| 106 
52 | 3 112 
330 o= gol. N74 s 
| | : : 124 
4021. 104. = amount reguired. | 130 
therefore in the whole there is due as many year's intereſt of the annuity * 


as the ſum of the ſeries, 1, 2, 3, 4, Cc. to the number of years Jeſs one. 
Conſequently one year's intcre!t multiplied by this ſum, muſt be the 
vrhole intereſt due; to which if all the annuities be added, the ſum 1 — 


plainly the amount. Q. E. B. * 
Let ry be the ratio, u the annuity, : the time, and a the amount. all th 
Then will the following theorems give the ſolutions of all the dif. Wl pend 

ferent Caſes, each 

tn — ten | 24 — 271 : a; 

J, —— + 1 = a. 2. | — . meti. 
2 | tn — tn error 

— 24 4 d ſolut 

3: thr tr +20 * * 1 (= + 1 TO. | Ne 
20 —r | f to be 


In the laſt theorem 12 — 4 


- 5 and in theorem 1ſt. if a ſum ean · ¶ be e 
r 


not be found equal to the n the problem is impoſſible in whole B 
years. — 


Note, Some writers look upon this method of finding the amount of degri 
an annuity as a ſpecies of compound inter et; the annuity itſelf, they ſay, the t 
being, properly, the ſimple intereſt, and the Capital, from whence "Way 
ariſcs, the principal, _ a ſu 


2. IU 


77 
ty, 
nd 


rs, 
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J. If a penſion of 600. per ann. be forborn 5 years, what will 


it amount to, allowing 4 per cent. ſimple intereſt? 
Anſ. 32407. | 


5 What will an annuity of 250. amount to in » years, ka, 


paid by half yearly payments; at 6 per cent per annum, {my 
intereſt ? | | Anſ. 20917. 56. 


To find the preſent Worth of an Annuity at — Intereſt. 


R v 1 | 3s 5h 
Find the preſent worth of each year by itſelf, diſcounting 


from the time it falls due, and the ſum of all theſe will be the 
preſent worth required, 


EXAMPLES. 


. What is the preſent worth of an annuity of 1001. to con- 
tinue 5 years, at 6 per cent. per aun. ſimple intereſt ? 


106 : 100 :: 100 : 94.3396 = preſent worth for 1 year, 
112 2 100 :: 100: 89.287) - 24. hear. 
118 2 100 ED 100: 84.7457 JJC 
124-: 100 :: 100: 80.64 . co + + + 41D years 
130 s 100 SE 100: 76. 9230 — @ © 0 0 +0000 0 #0 5th year, 
42 I 42 7 & 185, FA = pre/ent 
worth 2 the annuity Bhat Fes 7 5 2 


| 2. What 


17— — — — — a ” 9 Fa” n. I TO. 8 n 


* The reaſon of this rule is manifeſt from the nature of diſcount, for 
all the annuities may be conſidered ſeparately, as ſo many ſingle and inde- 
pendent debts, due after 1, 2, 3, &c. years; ſo that the preſent worth of, 
each being found, their ſum muſt be the preſent-worth of the whole. 

This is Kerſey's rule, as it is given in his appendix: to Wingate s Arith- 
metic, Sir Samuel Moreland, Ward, &c. have repreſented it as very 
erroneous, and given another rule, which they ſay, brings out the true 
ſolution. 

Now, granting the condition or agreement of allowing ſimple intereſt 
to be conſiſtent, it appears to me that Kerſey's rule is the true one, and 
the error which Sir Samuet and others complain of ſeems to lie all on 
their ſide. 

But it would be needleſs to enter further into the merits of this diſ- 
pute, fince the purchafing of annuities by ſimple intereſt is in the higheſt 
lezree unjuſt and abſurd, One inſtance only will be ſufficient to ſhew 
the truth of this aſſertion. The price of an annuity of 50 J. to continue 
© years, diſcounting at 5 per cent. will, by either of the rules, amount to 
aſum of which one year's intereſt only exceeds the annuity. Would ic 
not therefore be highly ridiculous to give, for an annuity to continue 


0 2 oa, 


— —— — 
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4. What is the preſent worth of an annuity or penſion of 500/, 


to continue 4 years, at 5 per cent. per ann. ſimple intereit ? 
| | Auf. 1782 l. 55. 74, 


To find the Amount of an Annuity at Compound Intereſt, 
5 . . 

1. Make 1 the firſt term of a geometrical pregrefion, and 
the amornt of 1/. for 1 year, at the given rate per cent. the 
ratio. : 2 | | | 

2. Carry the ſerics to as many terms as the number of years, 
and find its ſum, | | | | 

3. Multiply the ſum, thus found, by the given annuity, and 
the product will be the amount ſought, | 


EXAMPLES. 
1. What is the amount of an annuity of 407. to continue x 
years, allowing 5 per cent. compound intereſt ? 


1 ＋ 1.05 + 1.05 + 1.053 + 1.05* = 5.52563125 
52563178 
© ES 


221.0252 50 

20 
©. o ooo 
12 


060000 


Auſ. 2210. wy 64, 
2. If 


8 6 _ 1 


8 
a — — do. Me — —_ 


only 40 years, a ſum which would yield a greater yearly intereſt for ever, 
I have here ſhewn the method of computing annuities by ſimple inte- 
reſt, merely in compliance to cuſtom ; but would have it confidered as 
a mattzr more of ſpeculation than real uſe, it being not only cuſtomary, 
but alſo moſt equitable to allow compound intereſt. | 
Let p = preſent worth, and the other letters as before, 


55 uy 1 
air &c, to 


NN ” | 11 
Then 400 1 FF. TE | 
IFOTT TIED IE 3 wh e 


The other two theorems for the time and rate cannot be given in gene- 
ral terms. | ESE, | 
1 # Demon, It is plain, that upon the firſt year's annuity, there will be 
dtie as many years compound intereſt, as the given number of year's leſs 


ons 


Ann virits AT Cnet InTEREST.” 


. 2. If gol. yearly rent, or annuity, be forborn - years; what 
will it amount to at 4 per cent. per annum, compound 1 — 
3. If an annuity of 100 J. be forborn 20 years, what will it 
amount to, W 5 per cent. compound intereſt ? 


Jo find the preſent Value of Annuities at. Compound Intereſt. — 


. 


1. Divide the annuity by the ratio, or the amount of 1“. 
for 1 year, and the. quotient will be the preſent worth of 1 
year's annuity. 

2. Divide the annuity by the ſquare of the ratio, and the 
quotient will be the preſent- worth of the annuity for. 2 


* 3 I years: - ;. Find, 


— 


* 


one, and gradually one year leſs. upon every fucceeeing year to that pre- 
eeding the laſt, which has but one year's intereſt, and the laſt bears no 
intereſt. | | | 

Let r, therefore, = rate, or amount of 11. for 1 year; then the ſeries - 


of amounts of 11, annuity, for ſeveral years, from the firſt to the Jaſt, is 
ht 12, 73, Se. to - 1. And the ſum of this, according to the rule in. . 


* 

geometrical progreſſion, Will be * amount of 11. annuity for . 
years. . And as all annuities are proportional to their amounts, therefore 
1 n 
2. il: (rf — 1) — {(r—12) pre 1 1) * — = amount of any given. 
— Wanvity=.. Q. E. D. | | 
erer. Let r = rate, or amount of 11. for 1 year, and the other letters as be- 


2¹ | 
ed un bote, then (-f—1) x — = a, and (ar — a) = (f—1) = 23 
_— 


And from theſe equations all the caſes wh to annuities, or pen- 
= in arrears, may. be. conveniently exhibited in IG terme 
us: 
1. Log. n + Log. 6 0 — Log: (r—1) = Log. 4, 
2, Log. a — Log. (rt —1) + Log. (r—_—-1) = FG: A 
3. Log. (ar =a +n) — Log. n) = Logs ” x — 
The expreſſion for the ratio cannot be given in Jogarithedle terms, but 
may eaſily be obtained from any of the reſt. © 


* The reaſon of this rule is evident from the nature of the queſtion,.. . 


and what was ſaid upon the ſame ſubje& in the purchaſing of annuities. - 
by ſimple intereſt, 


Lot - 


| | 0 3 . 


. 4342 2 Fe 
x49" 
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3. Find, in like manner, the Eil worth of each year 


by itſolf, and the ſum ol all the 


e will be the value of the 
annuity ſought. 


— 


EXAMPLES. 


A 


1. What is the preſent worth of an annuity of 407, to con. 


tinue 7 years, n at 5 ber cent. per annum, compound 
intere 


ratio 1.05)40.00000( 38. .095 = preſent worth for 1 year. 


1.057? = 1.1025)40.00000(36.281 = do. for 2 yrs. 
1. 055 = 1.157525)40.00000( 34.556 = dv. for 3 yrs. 
1.057 = 1.215506)40.00000(32.899 = _ 4s. 
1.055 =1 1.276218)40.c0000(31. = 40. for 5 yrs. 


173. 173 = 173.3, 514 


= whole gent Worth of the annuity required, 


2. What is the preſent worth of an annuity of 211. 105. 944. 
to continue 7 years, at 6 per cent, per annum, compound 
intereſt ? | Anſ. 1201. 57, 

3. What is 70/. per annum, to continue 59 years, worth in 
preſent er, at the rate of 5 or cent. per aunum? 


4. 1321. * 


— 


— * 
—— 


Let > = r prefent worth of the annuity, and the other letters as bete 
then 


n + (ft —1) = (ff Fir) =P» and * (-t+ —9 — 


{rf —— 113 — 1 3 5 _ 
And from theſe theorems all the caſes, where the purchaſe of annuities 


. 3 concerned may be exhibited in logarithmic terms, as follows :: 


1. Log. n + Log. (z—) _ Log. (r—1) = Log. p. 


[ 


2, Log. p Log. (1) FR Log. (=>) = Log. n, 
| \t 


3. Log. — Log. (n + p — pr) — Log. r = 
The ſame obſervation may be applied to the i of the ratio as 


in the laſt page. 


Let : expreſs the number of half years or quarters, » the half your s of 


quarter's payment, ander the ſum of one pound and 2, or I year's inte- 


reſt, then all the preceding rules are applicable to half yearly and quar- 
terly Forms „the ſame as to whole years, 


The 


To 


L 1513 
To find the preſent Worth of a Freehold Eſtate, or an Ab | 
to continue for ever, at Compound Intereſt, 
R T 5% 


As the rate her cent, is to 100 J. ſo is the e yearly rent to = 
yalue required. 


EXAMPLES. 


1. An eſtate brings in yearly 791. 4s, what would it ſell for, 
allowing the purchaſer 4+ per cent. compound intereſt for 1 
his money? 9 


4.5 100 2 79.2 ; 
1400 


4.059200 IS] the anſwer. 


45 
„ 
10 1 ä 1 : 
+ | 270. | |; 
* 2 O ; | 4 
L in 7 | | 1 
5 2. What. 
To 
1 The amount of an annuity may alſo be found for . and parts of a 
year, thus: 
my 1. Find the amount for the whole years as before. | 
; 2. Find the intereſt of that amount for the given parts of a year. 1 
| -Þ 3- Add this intereſt to the former amount, and it will give the whole | f 
amount required. 1 
: = 
uities The preſent worth of an annuity for. years and parts of a year may be | 
| found thus: 1 
1. Find the preient worth for the whole years as before. 14 
2. Find the prefent worth of this preſent worth, diſcounting for the | 1 
tiven parts of a year, and it will be the whole preſent worth required. 1 
Fhe reaſon of this rule is obvious: for ſince a year's intereſt of the 1 
price which is given for it is the annuity, there can neither more nor 1 
leſs be made of that price than of the annuity, whether it be employed | 4 
atio as Nat ſimple or compound intereſt. F 
| The ſame thing may * ſhewn _ Tm prefent worth of an annuity. 
ar's or {to continue for ever, is. — = + 2 7＋ wy c. ad infinitum, as has. 'Y 
s inte- | — F 
| quar- been ſhewn before; ma the "Ub of _ 3 by the * of geometri- 1 1 
The cal progreſſion, is — therefore r= 1 3 1 7 which is the. 8 |] 


le, 
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2. What is the price of a perpetual annuity of 40/. diſcountin 
at 5 per cent. compound intereſt ? Anſ. 8o0l. 
3. What is a freehold eſtate of 75 J. a year worth, allowing the 
buyer 6 per cent. compound intereſt for his money? 
Anſ. 12 vol. 
To find the preſent Worth of an Annuity, or Freehold Eſtate, 
in Reverſion, at Compound Intereſt. | 


R wi 


1. Find the preſent worth of the annuity as if it were to be 
entered on immediately. | 
2. Find the preſent worth of the laft preſent worth, dif- 


counting for the time between the purchaſe and commencement. 


"of the annuity, and it will be the anſwer required, | 
EX AN LE Ss. 


1. The reverſion of a freehold eſtate of gl. 4s. per annum, 


to commence 7 years hence, 1s to be ſold, what 1s it worth 


in ready money, allowing the purchaſer 4 per cent, for 


his money? 
Fg 100 9 
EQ 100 


4.507920. 0 1760 = preſent worth if en- 


44: tered on immediately. 
342 
375 
270 
270 
8 | and 


8 
* 5 * 


The following theorems ſhew all the varieties of this rule. 
1.— — 2. 


| D — 4 12 
2 2. (7 Pm " WY 3» 7 29 8 


| The price of a freehold eſtate, or annuity to continue for ever, reckon- 


I 
m_ IS*7T zr 
+ — Sc. ad infinitum; but the ſum of this ſeries is infinite, or 
1+4 ' | : 
greater than any aſſignable number, which ſufficiently ſhews the abſurdity” 
of uſing ſimple intereſt in theſe cafes. | 
* This rule is ſufficiently true without a demonſtration. 
Thoſe who wiſh to be acquainted with the manner of computing the 
values of annuities upon lives, may conſult the writings of Mr, — 
| | 5 7. 


ing ſimple intereſt, would be expreſſed by 


ARt1THMETICAL PROGRESSION. 


end 1.057 = 1.360862)1760.000({1293.297/ = 1293. 55. 
114 4. = preſent worth of 17601. for 7 years, or the whole preſent 


avorth required. 


2. Suppoſe an eſtate is worth 204. per annum, and a fine of 
1007, for a leaſe of 21 years. © Now, if the fine be dropped, 
how much ought the rent to be increaſed, allowing 5 per cent. 
compound intereſt ? Anſ. 71. 16s. 

z. Which is moſt advantageous, a term of 15 years in an eſtate 
of tool. per annum, or the reverſion of ſuch an eſtate for 
ever, after the expiration of the ſaid 15 years, computing at 
at the rate of 5 per cent. per ann. compound intereſt? Af. 
The firſt term of 15 years is better than the reverſion for ever 
afterwards by 751. 185. 74 d. 5 

4. Suppoſe I would add 5 years to a running leaſe of 15 years 
to come, the improved rent being 186/. 7s. 6d. per ann.; 
what ought I to pay down for this favour, diſcounting at 
4 per cent. per aun, compound intercit ? 


ARITHMETICAL PROGRESSION, 


Any rank of numbers increaſing by a common exceſs, or 
deereaſing by a common difference, are ſaid to be in arithmetical 


progreſſion ; ſuch are. the numbers 1, 2, 3, 4, 5, Sc. and 7, 5, 


3» I, 8. 6, Sc. ; | 4 

The numbers which form the ſeries are called the rerms of 

the progreſſion. | 

two may be readily found, 
1. The firſt term, 
2. The laſt term, 
3. The number of terms, 
4. The common difference. 
5. The ſum of all the terms. 


commonly called the extremes, 


mn 


— —_ n 2 — 


Mr. Simpſon, Dr. Price, and Baron Maſeres, all of whom have handled 
this ſubject in a very (kilful and maſterly manner. | TI 


Dr. Price's treatiſe upon annuities and reverſionary payments, and 


Baron Maſeres' doctrine of Life Annuities, are excellent performances, 
and will be found a very valuable acquiſition to thoſe whoſe inclinations 
lead them to ſtudies of this nature, 


* 


Anſ. 4601. 143. 14 d. 


Any three of the five following terms being given, the other 


PRo- 
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BET LEM 1. 

The firſt term, the laſt term, and the number of terms being 
given, to find the ſum of all the terms. 

1 n 
Multiply the ſum of the extremes by the number of terms, 
and half the product will be the anſwer. | 

EXAMPLES, 


1. The firſt term of an arithmetical progreſſion is 2, the laſt 
term ; 3, and the number of terms 18; required the ſum of 
the ſeries. | 


33 
2 


70 


440 
55 


2)990 


= 49 5 the anſwer. 


| +1... 498 
Or, (53 +2) X18 
2 


e. The firſt term is 1, the laſt term 21, and the number of 


terms 11 ; required the ſum of the ſeries, Anſ. 121 
3. How many ſtrokes do the clocks of Venice, which go to 
24 o'clock, ſtrike in the compaſs of a day? Anſ. 300 


4. If 100 ſtones be placed in a right line, exactly a yard 
aſunder, and the firſt a yard from a baſket, what length 
of ground will that man go who gathers them up fingly, 
returning with them one by one to the baiket ? 

| Anſ. J miles and 1 300 yards, 

The firſt term of an arithmetical Teries is 1, the laſt term 

1000, and the number of terms 100; what is the ſum of the 
ſeries ? = 

PR o- 


. p . — 
9 


* Suppoſe another ſeries of the ſame kind with the given one be 

placed under it in an inverſe order; then will the ſum of every two cor- 

reſponding terms be the ſame as that of the firſt and laſt ; conſequently 

any one of thoſe ſums multiplied by the number of terms, muſt * 
5 1 


leſ 


ARITHMETICAL PROGRESSION, 


155 


PrnoBLEM' 3; 


The firſt term, the laſt term, and the number of terms being 
given, ta find the common ditterence, : 1 


* 


of KR w 18. 
Divide the difference of the extremes by the number of terms 


leſs 1, and the quotient will be the common difference ſonght. 


EXAMPLES, 


1. The extremes are 2 and 53, and the number of terms is 18; 
required the common difference. 


— 


2 ! 
£7)S103-- = 17 
$1 | 
Or 
>> SY LEY A 
1 3 the anſaver, 


2, If the extremes be 3 and 19, and the number of terms ; 
it is required to find the common difference, and the ſui of 
the whole ſeries. nf. The diff. is 2, and the ſum is 99. 
3. A man is to travel from London to a cercain place in 12 
days, and to go but 3 miles the firit day, increafing every 
day by an equal excels, ſo that the lait day's journey may 
be 58 miles; required the daily increaſe, and the diltance of 
the place from London. es | 
Anſ. Daily increaſe 5, diſtance 366 miles, 


— * 


— 


whole ſum of the two ſeries, and half that ſum will evidently be the 
ſum of the given ſeries: thus, | 
Let 1. 2. 3: 4. 5. 6. 7. be the given ſeries, _ 
and 7. 6. 5. 4. 3. 2. 1. the ſame inverted, | 
then 8 +8 +8 +8+8+8+8=8X7=,6,andi+73 +4 


| 6 = =—- = 23, 
+5 +6+7=—=2 L E. I. 


The difference of the firſt and laſt terms evidently ſhows the increaſe 
of the firſt term, by all the ſubſequent additions, till it becomes equal 
to the laſt; and as the number of thoſe additions are one leſs than 
the number of terms, and the increaſe by every addition equal, it is plain 
that the total increaſe divided by the number of additions, muſt give 
the difference of every one ſeparately ; whence the rule is manifeſt, 


P nx 0- 
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FRO] LIAN 3. 
Given the firſt term, the laſt term, and the common difference 
to find the number of terms. 
; | VSB | ; 
Divide the difference of the extremes by the common dif. 2 
ference, and the quotient increaſed by 1 is the number of in 


terms required, : 4 
ExXANPLE Ss, 4 
1. The extremes are 2 and 53, and the common difference , 
what is the number of terms? _ 
53 
2 
3051 
- : I7 
I 
18 . 
Or, —.— 15 1=18 the . E 


* By the laſt problem the difference of the extremes divided by the 


number of terms leſs one, gives the common difference; confequently 4 
the ſame divided by the common difference, muit give the number oi | 
terms leſs one; hence this W augmented by one, muſt be the an- * 

that 


ſwer to the queſtion. 

In any arithmctical progreſſion, the ſum of any two of its terms b 3 at 
equal to the ſum of any other two terms taken at an equal diſtance, en 
contrary ſides of the former ; or the double of any one term, is equal to othe 
the ſum of any two terms taken at an equal diſtance ſrom it on each fide. W n. 


The ſum of any number of terms (n) of the arithmetical ſeries of odd "4 
numbers 1, 3, 5, 7, 9, &c. is equal to the ſquare (a2) of that number. Tha 


That is, if 1, 3, 5, 77 95 &c. be the numbers, | diſcc 
Then will 12, 22, 3, 42, 52, &c. be the ſums of 1, 2, 3, &c. of thoſe terms; T 
For, o + 1, or the ſum of i term = 155 or 1 in th 

I + 3, or the ſum of 2 terms = 27, or 4 of tl 


4 + 5, or the ſum of 3 terms = 355 or g 
9 + 7, or the ſum of 4 terms 47, or 16, &c. 


Whence it is plain, that, let n be any number whatever, the ſum 0 


# terms will be 22. th 7 
the 

The following table contains a ſummary of the whole doctrine of arith hg 

tieal progreſſion, | and 2 
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GEOMETRICAL PROGRESSIORN=. 


Any ſeries of numbers, the terms of which gradually increaſe 
or decreaſe by a conſtant multiplication or diviſion, is ſaid to be 
in geometrical progreſſion. Thus, 4, 8, 16, 32, 64, Oc. and 81, 
27, 9, 3, 1, Oc. are ſeries in geometrical progreſſion, the one 
increaſing by a conftant multiplication by 2, and the other 
decreaſing by a-conſtant diviſion by 3. 

The number by which the ſeries is conſtantly increaſed or 
diminiſhed, is called the razio.. 

Any three of the five following terms being given, the reſt 
may be readily determined. „ | 

2 deer commonly called the extremes, 
3. The number of terms. 

4. The ratio. 

5. The ſum of all the terms. 


PROBLEM 1. 


Given tho firſt term, the laſt term, and the ratio, to bnd the 
ſum of the ſeries. | | 
; Rur x. 


ä ——_— ——— : 1 


— — I 
. 2 


Numbers are compared together, to diſcover the relations they have 
to each other. 


There muſt always be two numbers to form a compariſon: the num- 


der which is compared, being written firſt, is called the antecedent, and 


that to which it is compared the confequent. Thus, if 3: 6: : 12: 24, 
3 and 12 are called the antecedents, and 6 and 24 the conſequents. And 
when the terms of two ratios, making a proportion, ſucceed one an- 
other in the manner of a geometrical progreſſion, they are ſaid to be in 
continued geometrical proportion; but when the proportion is broken, or 
the ratios are taken between fuch pairs of numbers as do not ſtand toge- 
ther in a geometrical progreſſion, the proportion is ſaid to be diſcontinued: 
Thus, 2: 4: : 8 16 is in continued proportion, and 2: 3: : 10: 15 in 
diſcontinued proportion. N | 
Three or four quantities are ſaid to be in harmonical proportion, when, 
in the former caſe, the difference of the firſt and ſecond is to the difference 
of the ſecond and third as the firſt is to the third; and, in the latter, 
when the difference of the firſt and ſecond is to the difference of the third 
and fourth as the firſt is to the fourth. Thus 2, 3 and 6, and 35 4, 6, 9 
are harmonical proportionals, | | | | 
the fourth is leſs than the ſecond by as many times as the third is eater 
than the firſt, or when the firſt is to the third as the fourth to the dead, 
and vice verſa. Thus, 2, 9, 6 and 3 are reciprocal proportionales. 
P | N 


Four numbers are ſaid to be reciprocally or inverſely proportional, when 


—— — — — 


towing Lemmas. 


| 
| 
| . 
x 
; 


158 GEOMETRICAL PROGRESSION, 
- R vu | | | 
. Moltiply the laſt term by the ratio, and from the produg 


ſabtract the firſt term, and the remainder divided by the ratio 
leſs one will give the ſum of the ſeries. 7 


L223 


EXAMPLES. 


1. The firſt term of a ſeries in geometrical progreſſion is 1, 
the Jaſt term is 2187, and the ratio 3: what is the ſum of 
the ſcries? | | 

2187 
; 3 


6561 

I 

4=—1=2)6560 „ 

3280 

2187—1 
ZE 


.": Or, Bn = 3280 the anſwer. 


** 


4: hie d directly, 
a: c:: 6: d by alternation, 
4: at; d: c by inverſion. 
5 5: c+d: d by compoſition, 
a—b:b::c—d:,d by diviſion. 

a: a4: : c: 4 by converſion, 
: L245 : a-: : c＋d4: cd mixedly. 


In order to demonſtrate the truth of the rule, I-ſhall premiſe the fol- 


˙§˙ © Ä 8 

In any geometrical progreſſion of three terms, the ſquare of the mean 
term is equal to the product of the extremes. Thus, in 2, 6, 18, it will 
be 2 X 18 = 6* = 36, and the ſame of any ſeries of three terms. 

Demon. It is plain, that in any geometrical feries of three terms, the 
laſt tern will alweys be equal to the ſquare of the ratio multiplied into 
tlie firſt term; and the ſecond term equal to the firſt multiplied by the 
ratio; conſequently as the component factors of the product of the ex- 
tremes are conſtantly the ſame as thoſe of the ſquare of the mean, the 
rzſfuits of each muſt be equal. Thus, in the example above, the laſt 
term is equal to 3 x 3 X 2, which multiplicd by the firſt is 3 x 3 * 2 
X 2 = 36; and the ſecond term is 3 X 2, which ſquared is 3 & 3 X 2 
K 356. Q: E. D. 5 | | 

Carell. The middle term is called a geometrical mean between the two 
extremes, and is always equal to the {quare root of their A 

| En | E M MA 
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y the 
le ex- 
1, the 
e laſt 
3 XK 2 
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M MA 


7% The extremes of a geometrical progreſſion are 1 and 65536, 
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and the ratio 4: what is the ſum of the ſeries ? 

Anſ. 87381 
The extremes of a geometrical ſeries are 1024 and 59049, 
and the ratio is 14 : what is the ſum of the ſeries? 


Anſ. 17 dogg 


j 
Gar ond ed, WE PR en og „ 


P R O 5 L 1 * 2. 


Given the firſt term and the ratio, to find any other term 
ſigned. | | 
. 
1. Write down a few of the leading terms of the ſeries, and 
place their indices over them, beginning with a Cypher. 
2. Add 


» — __—. - „ * * 


1 — " 


— 


L E M M A 2. 


In any geometrical ſeries of four terms, the product of 5 two means 
is equal to that of the two extremes. — Thus, i 3:61: 12-126, © 
4X 24 = 0X 13, 

Demon. It is plain, from the nature of multiplication, chat if one ſac. 
tor be increaſed as many times as the other is diminiſhed, their pioduct 
will ftill be the ſame, Hence, in the above ſeries, as 6 exceeds 3 as 
many times as 24 excecds 12, it is manifeſt, from what was ſald in the 
demonſtration of the preceding Lemma, chat the product of the extremes 
will aways be equal to that of the means. s Q. E. D. 

Coroll. In any geometrical ſeries conſiſting of an even number of 
terms, the product of the means will be equal to the product of the ex- 
urmes, or any other pair equally diſtant from them. 

And if the ſeries contain an odd number of terms, the ſquare of the 
mean will be equal to the product of the adjoining extremes, or ny Iwo 
equally diſtant from them, 

Demon. of the rule, Take any ſeries whatever, as 1. 3. 9. 27. 81. 243, 
Ec. multiply this by the ratio, and it will produce the feries 3. 27. 81. 
243. 729, Sc. Now, let the ſum of the propoſed ſeries be what it will, 
it is plain, that the ſum of the ſecond ſeries will be as many times the 
former ſum as is expreſſed by the ratio; ſubtract the firſt ſeries fr om the 
ſecond, and it will give 729—1: which is evidently as many times the 
ſum of the firſt ſeries as is expreſſed by the ratio leſs one; conſequently 
— = ſum of the propoſcd ſeries, and is the rule; or 729 is the laſt 
term multiplied by the ratio, r is the, firſt term, and 1—1 is the ratio 
leſs one; and the ſame will hold, let the ſeries be what it will. Q. E. D. 

* Demon. In example 1ſt, where the firſt term is equal to the ratio, 
the reaſon of the rule is evident; for as every term is ſome power of the 
ratio, and the indices point out the number of factors, it is plain from 


P 2 the 


. progreſſion, 
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a 


2. Add together the moſt convenient indices to make an 
index leſs by one than the number expreſſing the place of the 
rerm ſought, 


3. Multiply the terms of the geometrical ſeries together, 


| belonging to thoſe indices, and make the product a diyi- 
den « | ? | | 


4. Raiſe the firſt term to a power whoſe index is one leſs 
uy the number of terms multiplied, and make the reſult a 
divi OT, | 


F. Divide the divided by the diviſor, and the quotient will 


be the term ſought, 

Note. When the firſt term of the ſeries is equal to the ratio, 
the indices muſt begin with an unit; and, in this caſe, the 
product of the different terms, found as before, will give the 


term required, 


EXAMPLES. 


1. The firſt term of a geometrical ſeries is 2, the number of 
terms 13, and the ratio 2; required the laſt term, 


1. 2. 3. 4. 5 indices. 
TT 5 oe To Go leading terms, 
Then 4 + 4 + 3 + 2 = index to 13th, term. 
Ard 16 X16 X 8 X 4 = 8192 the anſaver, 


Tn this example the indices muſt begin with 1, and ſuch 
of them be choſen as will make up the entire index to the 
term required, 


2. Required the 12th, term of a geometrical ſeries, whos: firk 
term is 3, and ratio 2. 


, Jo: „ „„ „„ „ 6-Mns 
3. 6. 12. 24. 48. 96. 192 leading terms, 
_ Then6 + 5 = index to 12th. term, 
and 192 X 90 = 18432 = dividend, 


4 — 
6— OE” 2 — 4 — 


— 


— 4 — 


the nature of multiplication, that the product of any two terms, will be 
another term correſponding with the index, which is the ſum of the in- 
dices ſtanding over thoſe reſpective terms. 


And in the ſecond example, where the ſeries does not begin with the 
ratio, it appears that every term, after the two firſt, contains ſome power 
of the ratio multiplied into the firſt term, and therefore the rule, in this 
caſe, is equally evident. 

The table in page 161 contains all the poſſible caſes of geometrical 


Tere 
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an Here the number of terms multiplied is 2, and 2—1=1, is the 
he power to which the term 3 is to be raiſed. © | | 
But the 1// 8 3 is 3, and therefore 18432 = 3 6144 
T, the 12th term required. | Fe 3 3 
3. The firſt term of a geometric ſeries is 1, tle ratio 2, and 
the number of terms 23 requited the laſt term. | 
5 : Anſ. 4194304 
ta W 4. A perſon being aſked to diſpoſe of a fine horſe, ſaid he would 
ſell him on condition of having one farthing for the firſt nail 


il in his ſhoes, 2 farthings for the ſecond, a penny for the third, 
: and ſo on, doubling the price of every nail to 32, the number 
10, of nails in his four ſnoes: what would the horſe be ſold for 
the at that rate? | Anf 44739241. 55. 33d. 


the W 5. One Sea, an Indian, having firſt diſcovered the game of 
cheſs, ſhewed it to his prince Shebram, who was ſo delighted 
with the invention, that he bid him aſk what he would as a 
reward for his ingenuity ; upon which S requeſted that he 
might be allowed one grain of wheat for the firſt ſquare on 
of the cheſs-board, two for thc ſecond, four for the third, and fo 
on, doubling continually, to 64, the whole number of ſquares; 
now, ſuppoſing a buſhel to contain 640,000 of theſe grains, 
it is required to find what number of ſhips, etch carrying 
1co tons burden, might be freighted with the produce, 
| | Arſe 52905759403, and about 8. 


* 


_ Let a = leaſt term, / = greateit, a = number of terms, s = ſum of 


all the terms, d = common difference, and r = ratio; then all the 
various caſes that can happen, both in arithmetical and gcomettical pro- 
ſirſt greſſion, may bs ſolved by means of the following theorems, 
: | 


*ARITHMETICAL PROGRESSION, GLEOMETRICAL PROGKISSION » 


— 


1. 4a 1 — (n—1).4 B | 
2. d = (I—a) = (n—1) 2. 1 = {(5—8) = (5) 
8 has + Reg d + 1 3. 1 (. — 1. a) L. ＋ 2 
3 4.1 = (n—=1)xd+a 4. 1=a K Nl | 
I be ein 
e in · 551 = fe + rs " 1d) * 5.42 (ar? - a) * (r—-1) 


| If the value cf x, in the third caſe of arithmetical progreMon, be ſub. 
1 the MW ftitured for = in the fifth cafe, it will gives = (a +!) X42 n; and if ? 
ower in the fourth caſe of geometrical progreſſion be ſubſtituted inſtead of its 
this value in the fifth caſe, it will give s = (r/—a) = (r=); and the 


fame may be done in any other caſe, 


Pq 5 INVG- 


— — 
— 


——— 2 — — 


* 
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INVOLUTION: OR THE Rars1nc or Pows “. 


A power is the product ariſing from multiplying any given 


number into itſelf cominually a certain number of times, thus, 
2 X 2 = 4 1s the 2d. power, or ſquare of 2. 
2 X 2 X 2 = 8 is the 3d. power, or the cube of 2, 


factors: thus, 


2 X 2 = 4 the ſquare of 2; 4 * 42 16 = 
2; and 16 X 16 = 256 = 8th. power of 2, Oc. 


EXAMPLES. 
1. What is the 5th power of 7: 


7 
1 
49 


343 — 3d. nn 


| 


2401 = 4th. power, 


16807 = 5th. power. 


2 m XZ X 2 = 16 is the 4th. power of 2, c. 

The number denoting the power is called the index, or the 
exponent of that power. 225 c 
If two or more powers are multiplied together, their product 
is that power whoſe index is the ſum of the exponents of the 


4th. power of 


ABI E of the firſt Nins Powess of Numpes, | 


1620 3d. 4th. 5th. 6th. 7th. 8th. | th. 
111 1 1 1 1 I I 
2[4 8116 | 64. 128 256 G12 
31927 81 | 243 | 729 | 2187 6556 19683 
4126/64 250 1024 4096 | 16384 | 65536 | 262144 
$\25|-25|625|3125|15625| 78125 | 390625 | 1953125 
[6 [36]216[1296| 7776 | 46656] 279936 | 1679616] 10077696 
_71491343]2401[16807]117649] 823543 | 5764801 | 40353607 
8164]512[4096/32768[262 144/2097152'16777216134217728 
811729105611590491$3144114782969 43946721 58770489 


— — 


2. What 
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2. What is the zd. power of 35? Auf. 42875 : 
3. What is the 4th. power of 4 ? 456. 185 
4. What is the 5th, power of. o29? 
| | Anſ. 000000020511149 


z. What is the 6th, power of 6.03 ? 


Anſ. 48073-293078275529 
6. What is the 8th. power of 35? 9 


e | 
EVOLUTION: OR Taz ExTracTixc op Roots ®, 
- The rot of any number, or power, is ſuch a number, as F 
being multiplied into itſelf a certain number of times, will 
of produce that power. Thus 2 is the ſquare root of 4, becauſe 
2X2 = 4; and 4 is the cube root of 64, becauſe 4 X 4 x 4 
= 64; and fo on. 5 ; 
Any power of a given number may be found exactly, but ; 
there are many numbers of which a given root can never be pre- 9 
ciſely determined; although, by the help of decimals, we can = 
approximate towards it, to any aſſigned degree of exactneſs. | 
The roots which approximate are called /ard roots, and thofe = 
which are perfectly accurate are called rational roots: thus the 4 
ſquare root of 2 is a ſurd root; and the cube root of 27 is a 3 
rational root, being exactly equal to 3. SD ; 
To ExTRACT THE SQUARE Room, - | 
| XR U 1 x | 9 
1. Divide the given number into periods of two figures each, | 
by putting a point over the place of units, another over the | 
place of hundreds, and ſo on. | | ; 
= 2. Find | 
— | — | 6 1 
. Roots are ſometimes denoted by writing the character / beſore tho | 
— ver, with the index of the root againſt it: thus, the third root of 70 ' 
— 8 expreſſed / 70, and the ſecond root of it is / 70, the index 2 being I 
always omitted, when the ſquare root is deſigned, 1 
258 If the power be expreſſed by ſeveral numbers, with the ſign + or — 1 
— between them, a line is drawn from the top of the ſign over all the parts i 
_| Not it; thus, the third root of 28 — 13 is V/ 28—13. | 1 
* But all the roots are now generally deſigned like powers, with fractional il 
25 | indices; thus, the ſquare root of 5 is denoted by 5 , the cube root of 19 it 
_— y 19 , and the fourth root of 40— 12 by 40—12*, Ce. | 
55 + In order to ſhew the reaſon of the rule, it will be proper to premiſe | 
728 the following | 1 
4800 Lemma. The product of any two numbers can have at moſt but as | 


— ary places of figures as are in both the factors, and at leaſt but one leſs, 
Nhat | Demon, 


n — Vere, - Be Aer Ot urs Wag SYS re + 


| 


=> IR 
—xñů ·ðůͤ ͤ — — ĩx— — 2h ——ů¶ů —ů ů⁊ĩĩ — 0 — — — 
* 


r— 


places of figures in the rcot as there are points or periods in the given 
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2. Find the greateſt ſquare in the firſt period, and ſet its ; 
root on the right hand of the given number, after the manner I poi 
of a quotient figure in diviſion, of 


3. Subtract the ſquare, thus found, from the ſaid period, I bel 
and to the remainder annex the following period, for a nun 
dividend, ſure 
4. Double the root abovementioned for a diviſor; and find I 
how often it is contained in the dividend, excluſive of the I roo! 
place of units; and ſet the reſult both in the quotient and 
diviſor. Tb 5 | 

5. Subtract the product of this quotient figure and the 
diviſor, thus augmented, from the dividend, and to the re- M;, ! 
mainder bring down the next period, for a new dividend, 

6. Find a diviſor as before, by doubling the figures already 
in the root; and from theſe find the next figure of the 
root, as in the laſt article; and ſo on through all the periods 
to the laſt, | 

Mete, 


Demon. Take two numbers, conſiſting of any rumber of places, but 
let them be the leaſt poſuble of thoſe places, vis. unity with cyphers, as 
1000 and 100; then their product will be x with as many cyphers an- 
nexed as are in both the numbers, wiz. 100000 ; but Tocooo has one 
place leſs than 1000 or 100 together have; and fince 1000 and 100 were 
taken the leaſt poſſible, the product of any other two numbers, of the 


- ſame number of places, will be greater than 1ococo; conſequently the A 
product cf any two numbers can have, at leaſt, but one place lefs than place: 
both the factors. | Pre 


Again, take two numbers, of any number of places, that ſhall be the have | 
greateſt poſſible of thoſe places, as 999 and 99. Now 999 X 99 is !e!s Yin the 
than 999 X 100; but 999 X 100 (= 95900) contains only as many Keorre( 
places of figures as are in 999 and 99; therefore 999 X 99, or the pro- Iin diy 
duct of any other two numbers conſiſting. of the ſame number of places, 
cannot have more places of figures than are in both its factors. 

Carell, 1. A ſquare number cannot have more places of figures than! 
double the places of the root, and, at leaſt, but one leſs. 

C:roll. 2. A cube number cannot have more places of figures than 
triple the places of the root, and, at leaſt, but two leſs. _ 

The truth of the rule may be ſhewn algebraically, thus: 

Let N = number whoſe ſquare root is to be found. 

Now, it appears from the lemma, that there will be always as many 


number, and therefore the figures of thoſe places may be repreſented by 
letters. | 
Suppoſe N to conſiſt of two periods, and let the figures in the root © 


repreſented by a and 65, 
N : The eot be 


— 
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Note, if there be decimals in the given number, it muſt be 
pointed both ways from unity, and the root be made to conſiſt 
of as many whole numbers and decimals as there are periods 
belonging to each; and when the figures belonging to the given 
number are exhauſted, the operation may be continued at plea- 
ſure by adding eyphers. No 

It may alſo be obſerved, that the beſt way of doubling the 
zoot, is by adding the laſt figure of it to the laſt diviſor, 


EXAMPLES. 


1. Required the ſquare root of 5499025. 


$499025(2345 the roots 
3 
43149 
3 | 129 
464 ö 2090 
„„ 4} 800-* 
4685)23425 
23425 


Nite, When the root is to be extracted to a great number of 


places, the work may be conſiderably abbreviated, thus : 
Proceed in the extraction after the common method, till you 

have found one more than half the required number of figures 

in the root, and, ſor the reſt, divide the lat remainder by its 


correſponding diviſor after the manner of the ſecond contrattion 
In diviſton of decimals, | bo 9 


E x A Me 


1 


2 W- 
2 


Then a + = 4 + 24b + 6 = N = given number; and to 
ind the root of N is the ſame as finding the root of 4 + 24b + 57 the 
ethod of doing which is as follows: 


iſt, diviſor a) a” + 240 + 62 (a + þ = root, 
a N a* : | 11 80 | | 


2d. diviſor 24 + b) 2ab ＋ 32 
| g 2ab + 5 


Again, ſuppoſe N to conſiſt of 3 periods, and lot the figures of the 
dot be repreſented by a, b and c. | | 


Then 


6 
3 
i 
* 
by 
5 
| 
N 


” r 


* nk. 
_ Mw, KO MR 
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To ExrTRACT THE Square RooT. 


EXAMPLE, 


Required the ſquare root of 14 876.2357. 


3. 
4. 


14876.2357(121- FT 


1 


_—_ 


2438166257 
146;16 


24392)19941 
428 

185 

15 

I 


(8196. 


Anf. 1212.969176'the reot r-quired, 


What is the ſquare root of 106929 ? 
What is the ſquare root of 15239902 5 
What is the ſquare root of 1 19 550691212 


Auſ. 311 
Auſ. 12345 


Auſ. 345761 


Then a +6 8 — at + 2ab + 52 T 2ac + 26bc + c2, and the man- 
ner of finding a, 6 and c Will be as before, thus : 
- 1ſt, diviſor a) e 3 +b += 
root, 


a 


— --- -— 8 
[ 


- 2d, diviſor 24 ＋ 6) 246 + b2 


2ab ＋ 3 


gd, diviſor 2a + 26 + c) 2ac + 2bc + 44 
24c + 2bc + cr 


Now, the operation, in each of theſe caſes, exactly agrees with tlie 


rule, and the ſame will be found to be true when N conſiſts of any num- 


ber of periods whatever, 


6, What 
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26. What is the ſquare root of 368863? 


7. What! is the ſquare root of 3. 1721812 
Af. 1.78106, Sc, 


8. What is the ſquare root of <000387 54? Anſ. .o180g 

9. What is the ſquare foot of +} ? Anf. 645407 
10. What is the ſquare root of 65 Anſ. . 2. 5298, c. 
11. What is the * root of 10? Anſ. 3.162277, Cc. 


TRE EXTRACTION OF THE CußkE Root, 
R U L | * : 1 *. | 


1. Separate the given number into periods of three 588 


each, by putting a point over every third figure from the place 


of units. 


2. Find the greateſt cube in the firſt period, 224 ſet its root 
on the right hand of the given number, after the manner of a 
quotient figure in diviſion. 


3- Subtra& the cube thus took from the ſaid period, ae 


to the remainder annex the IRS period ; and call this the 
reſale end. 

4. Under the reſolvend, put the triple root, and its triple 
{quare, the latter being removed one place to the left, and call 
thetr ſum the diviſor. 

5. Seek how often the diviſor may be had in the reſolvend, 
excluſive of the place of units, and ſet the reſult in the 
quotient. 

6. Under the diviſor, put the cube of the laſt quotient figure, 
the ſquare root of it multiplied by the triple root, and the triple 
of it by the ſquare of thc root, each removed one place to the 
left, and call their ſum the ſubtrahend. 

7. Subtract the ſubtrahend from the reſolvend, and to the 
remainder bring down the next period for a new reſolvend, 


with which proceed as before, and ſo on ein the whole 1s 
piled, 85 


Note, 


2 _ 


FRY 


The reaſon of pointing the given number, as directed in the rule, is 
dvious from Coro. 2. to the lemma made uſe of in deonſtrating the 
hyuare root; and the reſt of the operation will be beſt underſtaod ſrom 
de following analytical proceſs : 


Suppoſe N, the given number, to conſiſt of t two N and let the 
ures in the root be denoted by 4 and 6. 


Then 


Anſ. 607. 34092, Oc. 


— —ͤ—ͤ—ñ—H: 
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i 
Mete. The ſame rule muſt be obſerved for continuing the 


* 


operation, and pointing for decimals, as in the ſquare root. 4 
| EXAMPLES, 4 
. 
12. Required the cube root of 48228544. d. 
; 0 S. * | | ; 9. | 
- 48228544 (364 fo 
27 | Th 
21228 reſolvend, 
9 hie / 3. . 
27 triple ſquare of 3. | num 
8 8 | 2. 
279 diviſor. i ram 
— — ; | eube 
. 216 cube of 6. : near] 
324 ſquare of 6 X by the triple of 3. z. 
162 triple of 6 X by the ſquare of 3. ion 
19656 /ubtrebend. 
1572544 ſecond refolvend. "20M 
108 triple of 36. | 
3888 triple ſquare of 36. 
38988 fecond diviſor. 
5 64 cube 4. 
1728 ſquare of 4 X by the triple of 36. 
45552 Triple of 4 X by the ſquare of 36. 
2572544 fecond ſubtrahend. 
| * * | | h ; 
Anſ. 364 = root required. 
2. What is the cube root of 389017? Anſ. 73 
3. What is the-cube root of 1092727? Ane 


4. What * 


* ä n * Pe „** 


clit 


Then a + b = al + 32 5 + 3ab* +33 = N = given number 


and to find the cube root of N is the ſame as to find the cube root fe! 
63 30  3ab* + ; the method of doing which is as follows: er 


3 
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the 4. What is the cube root of 27054036008 ? Anſ. 3002 
5. Required the cuhe root of 122615327232. Anſ. 4968 
ö. What is the cube root of 146708.483% Au. 5 2.74 
7. What is the cube root of 171.4677640 Ar. F. 55 5, Oc. 
5. What is the cube root of. 001357? Arſ. ogi38, Sc. 
9. What is the cube root of 135 Anſ. 2.3908 
10. What is the cube root of 33753? 3 ae Þ 
11. What is the cube root of 3? Anſ. 873, Cc. 


VVV 


1. Find, by trials, the neareſt rational cube to the given 
number, and call it the affumed cube. 5 
2. Then, as twice the aſſumed cube added to the given 
number, is to twice the given namber added to the aſſumed 
cube, ſo is the root of the aſſumed cube to the root required 
nearly. 7 ; 
3. And by taking the cube of the root thus found, for the 
umed cube, and repeating the operation, the root will be 
tad to a ſtill greater degree of exactneſs. | 


Exam. 
a? + 3a%b T gab? + bI (a + b = ret. 
43 . 
34 0 + gab? + 5) reſelvend. 
34 
* 34 * 
za? + 3a diviſor, 
34 6 
+ 3ab? | 3 


+ 43 
-3a*%6 + 3a¹ ＋ 43 ſubtraberd. 


— 
* 


10.7 


„ 10 


What 


@ 4"; 
And in theſame manner may the root of à quantity conſiſting of any 
amber of periods whatever be found,  * 


4 The methods uſually given for extracting the cube root are ſo ex- 
1mber ingly tedious and difficult to be remembered, that arithmeticiang 
'oot ole long wiſhed for a ſhort eaſy rule that would be more ready and con- 
58 ment in practice. Sir Iſaac Newton, Mr. Simpſon, Mr. Emerſon, and 

1 ſeveral 


75 — 


” \ 
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EXAMPLE 8, 


\ 


1. 15 it be required to find the cube root of 12484. 


Here the neareſt rational root is 2 3s and its cube 12167. 


Whence 12167 83 12484 
a | - Þ 2 
8 3 
24334 24.958 
eh 12167 
36818 8 37135 
| 23 
111405 
TP TY 
| | 36815)85$105(23-198 
; e 
729 
| 361 
S 
I 


Anſ. 2 £3196 the root quired, evhich is true to the laſt place 
of decima | 


2, Let it be ted to find the cube root of 2, 
Here the neareſt rational. root is 1, and its cube alſo 1. 
Whence, 1 X 2 +2 =4, and 2 X 2 +1=5, 
therefore, 4: :: 1: 4 = 1.25 = Foot xearly. 


| Again 
bad 3 


* __— 
he eo _ 


: ' * , 


ſeveral other mathematicians of the greateſt eminence, have invented 
approximating rules for this purpoſe z but no one, that I have yet ſeen, is 
ſo fimple in its form, or ſeems ſo well adapted for general uſe as that 
siven above. 


That it converges extremely faſt may be eaſily ſewn, as follows: 
ec N = given number, 43 = aFumed cube, and x Z correction. 


— 


PA 


Then 
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Again, the cube of 4 2 


64 
* * 127 5 
Wh 8 3 — :: — 
euce TY + 2 + 4 4 
Os 22Z Þ LAI 14 2: 
. - 


07 378 |. SS. ns 381 K 5 X 64 
64 „ X37. 
381 K 5 127 127 X 5 63 | 


= 1.259 121 = root, which is true 
378 X 4 _ 126 X 4 504 399 3338 


tn the laſt ffgure. | Rs 
2. What 1s the cnhe root of 1 57464 | Anſ. 54 
z. What is the cube root of eee ? Anſ. 548 
4. What is the cube of 673373097125 42. 87 765 
5. What is the cube root of 7121. 102 1698 Arſe 19.238, Ec. 
6. What is the cube root ot 3 bean; Anf. . 63, &c. 
. What is the cube root of . 0069761218? 4A. . 1910), Sc. 
What is the cube root or 11777 : Anf. g. 89097 


19 


_— — 0 2 


Then 241 + N:2N ＋ 43: : 4: 4 ＋ & = root by the rule; and con- 
ſequently (243 + N) x (a + x) = (2 N - a3) X a, 
Or 244 + 24 + at + 4a3x + Ga + 4ax3 + at = 18 + at; 4 
by tranſpoſing the terms, nd dividing by __ 


N = 43 + 3a + 3ax? + x3 + x3 + —, which by negleQing the 


ace 


terms x3 + na. as being very ſmall, becomes N = a3 + 3a ＋ 3ax5 
24 | | X 
+ x3. = to the known cube of a + x. | 2: Z. J. 


This rule I received from Mr. Reuben Robbins, who informed me that 
he had it from the late Mr. James Dodſon, at the time he was mathema- 
tical maſter of Chriſt's Hoſpita! ; but ſince that time I have fund it to 
be exactly the ſame as Dr. Halley's rational formula, except that it is 
ſomething more commodiouſly expretſed, | 
4N — az 
| — 
nis which is ſomething mere accurate than the former, being. erroneous in 
point of exceſs as the other 1 is in defect. 6 


5 0 | Qz 


Dr. Halley's irrational formula for the cube-rfot is Ia +1 


To 


1 1 J 


To Ex TRACT THE ROOTS oF Powtks IN GENERAL, 


rn 


Let * be the given power, or number whoſe root is to he 
extracted, the index of that power, A the aſiumed pow er, and 
its root. 

Then, as the ſum of 2 + 1 times a, and z — 1 times , iz 
to the ſum of 2 4 1 times xs and 2 — 1 times 4, fo is the 
aſſumed root r, to the root required, nearly, 

That is (2 1). A+ (2-1) . N: 4 I) .N + (2-1). A:: 
r: the true root, nearly, | 

Or, (a +1) .5 A+ (2 1) . z N: AN: : r the differ 
ence between the true root and the afſumed root, 


EXAMPLES. 


. It is required to find the if root of 2. 


Aſſume the root = 1, and its Ly power will, alfo, be 1. 


Then N =2,A = 1, 2 5. and r =1 
442) 62d (u ＋ 1). 
Whence | ( . 2 . 4 
28 
00 
TON Is 8 88 1 
Therefore 16319 141 13 We. =—=1—:= 1.142857 2 
fore 14 3 5 42857 & 


rat, nearly . 
Again, 


— —_ — 


The demonſtration of this rule, of which that for the cube root is 


only a particular cafe, may be eafily derived from the binomial theo- 
rem, as follows, 


Let N = given number, » index of the root, r = neareſt rational 
rcot, and x * 2 — part. 


[ 


: 1 — 1 1 
Then N T = + nr? Es, & c. 


n | f | 
N — „ — 7 x? 
And = =x+- ., &c. where, on account of the ſmall- 
n-T 2 r | | 
ar 


l 5 
neſs of the quantity ——. —, x- may be conſidered as nearly = 
$7 


—U ———— 


- 
17 | By! 


— 
O 
CY 


lf 


ar 
e 
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| | 8 wh 8 
Again, offume the root = —, and its gth fower will be 
— 7 


32768 
be 1680 : 
and hs 32768 2 
| T0 e e A ED TE » 
„ 1s f 
the 6 ＋ 10.24 = 2550 | 846 
4 Is hence 1 ane, and >N— A= = 
2 | iu = 1). 3 =: 01329 NAAR 
"I OE 16807 1 
98304 67228 84 oo 8 
22 1680 07 16807 16507 _— 9 


nn 1692 
7 165532 Xq 289681 


Or 165532 : 846 :: 


= 0.005842. 
Conſequently 0.005842 + 1. 142557.= 1. 145099 = root 


required, 
2. What | 


* h Nw] 
But x is alſo = nei I x A mn, ——= 2 „*, Kc. = (nr 
7 | 


8 3 


T*. 


r- Xx; whence by ſubſtituting the former value of x, 


. r 7. 
a, in this cquation we ſhall have x — 7 — * 4e þ —, wel 2 
2 17 d 
n 
. „Zur n- I. N — nr + 2 ＋ 1. r + 1-1 N 
ot is = (— x 22 . —) X x; conſ:- 
heo- 2r 2r 271 
, n- | (x'— rf) x2 
onal duently x = —, and „ + x=r +- = 
| »I. r I. N 2 n+ 1.7” ＋ — 1x 
n+ 1.% +n—1.r" 


r; whence (» +1) 4 + 2 — 1 N: (1 1). N + 


xa+1 i N 
nall- 6 —1) u:: 1 : . + x, which is the ſame as the 8 


When the index of the power whoſe root is to be ſubtracted is a com- 
doſite number, the following rule will be ſerviceable : 
Take any two or more indices, whoſe product is the given index, and 
extract out of the given number a root anſwering to one of theſe indices 5 
and then out of this root extract a root anſwering to ancther of the indi- 

By! ces, and ſo on to the laſt, ö - 
Q 3 0 a n * This e 


—— ee WT: 1c III IIs no — 


I 


174 8 1 * 6 1 
2. What is the 3d root of 4? 


13. What is the 365th root of 105: 


Pos Ili TI O x. 


Anſ. .79370c; 
Auſ. 1*1&920) 
Anſ. 3. 141 5 
Anſ. 51254037 
 Anſ. 1122462 
A. 4145392 
Anſ. I 049:9 
Aus. 347/0323 
Ar. 1:090; 08 
Auf. 3.022239 
Auf. 1 *©80059 
Anſ. 1.001 3366 


3. What is the 4th root of 2 ? 
4. What is the 4th root of 97-41? 
5. What is the 6th root of 2103 5˙8 
6. What is the 6th root of 22 
7. What is the 7th root of 210358? 
8. What is the 7th root of 2 ? 
9. What is the Eth root of 21035'8 ? 
10. What is the 8th root of 22 
11. What is the gth root of 21035'8? 
12. What is the gth root of 2? 


Ss Oe St Rt Go es, 


Posiriox is a method of performing ſuch queſtions 2 
cannot be reſolved by the common direct rules, and is of two 


kinds, called ugle and double, | | 


nn Potts 10-6 


SINGLE Posiriox teacheth to reſolve thoſe queſtions whoſe 
reſults are proportional to their ſuppoſitions. 
T 


1. Take any number, and perform the ſame operations with 
it as are deſeribed to be performed in the queſtion. 
2. Then ſay, as the reſult of the operation is to the poſition, 


ſo is the reſult in the queſtion to the number required. 


EXA M- 


— 


1—„— — — 


* 


Thus the fourth root = ſquare root of the ſquare root. 

The fixth root = ſquare root of the cube root, &c. 

The proof of all roots is by involution, or by caſting out the nines 28 
in multiplication. | 8 

The ſollowing theorems may ſometimes be ſcund uſeful in extracting 
33 4a 5 | 
Sd oOoS 5:5-S "fab 

Such queſtions properly belong to this rule as require the mul: ipli- 
cation or diviſion of the number ſought by any propoſed number: or 
when it is to be increaſed or diminiſhed by itſelf, or any parts of itte, 
a certain propoſed number of times. For in this caſe the reaſon of the 


the root of a vulgar fraction; / 


rule is obvious; it, being, then, evident, that the reſults are proportional 


4c LE TY ppoſit.ons l 


Thus, 


1. | 
ſu 


r Yo www RR on ng 


6 


ſe 


S XG LI POSIT Io M. 1 
_FExAMPLES. 
1. A's s age is double of B's, and B's 1s triple of C's, and the 
ſum of all their ages is 140: what is each —_ s age? > - 
Suppoſe Ai age to be 60 


60 


Then cuill B's == = 3d © 


Ad Cr =2=10 


| 100 Ju. 
As 100 : 60 2 1409: 84 = 4's age. 


Cine, of _ = 44 X #7 


4 S = 1480. 


140 Proof. 

2. A certain ſum of money is to be divided between perſons, 
in ſuch a manner, that the firſt ſhall have 4 o the 
ſecond 4; the third 42; and the fourth the „ 1 — 
is 801, what was the ſum? Au. 1121. 

3. A perſon after ſpending + and 4 of his money, had 601. 
left: what had he at firſt? Auf. 1441. 

4. What number is that which Doing e by 2, f and x 
of itſelf, the ſum ſhall be 1 0 cf Au. 60 

5. A perſon bought a chaiſe, horſe, and harneſs, for Co/.; the 
herſe came to twice the price ot the harneſs, and the chaiſe 
to twice the price of the horſe and harneſs: what did he give 
for each? . Anſ. 131. 65. 8d. for the 
horſe, 6. 1358. 4d. for the harneſs, and-401. for the hai iſe, 

6. A veſſel has 3 cocks, A, Band C; A can till it in 1 hour, 
B in 2, and C in 3: in what time will they all fill it to- 

gether ? * 11 ® hours, 


15 


AX 5 X33 4 2 4 
* a 
Thus, < = n 
2 


x _&- a - @ 
— I, Ce. : ͤ«„: : — 4 —, &c. : a, and ſo on. 
7 m „ 


Nete, 1 may be made a conſtant ſuppoſition in all queſtions ; and in 


moſt caſes it is better than any other number, 


1 Dou l. x 


00 arr Cs — 


6 3. 


Doug L R 


POI 0 . 


Dous ix Pos fr tox teacheth to reſolve queſtions by making 
two ſuppoſitions of falſe numbers, 


R Uu t 1 


1. Take any two convenient numbers, and proceed with 
each according to the conditions of the queſtion. 

2. Find how much the reſults are different from the reſult j in 
the queſtion. _ 
3. Multiply each of the errors by the contrary ſuppoſition, 
and find the ſum and difference of the products. | 

4. If the errors arc alike, divide the difference of the pro- 
ducts by the difference of the errors, and the quotient will be 
the anſwer, 

If the errors are unlike, divide the ſum of the products 

by the ſam of the errors, and the quotient will be the anſwer, 

Nete, The errors are ſaid to be alike, when they are both 
too great or both too little; and unite, when one is too great 
and the diet too little. 


ExXAamPLES. 


1. A lady 5 abby at 47. a yard, and perſian at 24. a 


yard; the whole number of yards ſhe bought were 8, and 
the whole price 20s: how many yards had ſe of each 
fort? 
Suppoſe 4 yards of tabby, value 165. 
T hen fhe muſt have 4 yards of perf an, value 8 
Sum of their values 24 
So that the firſt error is + 4 


Again ſuppoſe ſhe had 3 yards of tabby at 125. 
Then ſhe muſt have 5 yards of perſian at 10 


Sum of the is 22 


— 


So that the ſecond error is + 2 
| | Tet 


—_— 


— 


*. 


* The rule is founded on this ſuppoſition, that the firſt error is to the 
ſecond, as the difference between the true and firſt ſuppoſed number, 4 
to the difference between the true and ſecond ſuppoſed number : when 
that / is not the caſe, the Sang anſwer to the queſtion cannot be found by 


That 


this rule. 


by J. 


1K — 


viſion 


Dou s I. Ss POSITION. 177 


Alo 4 x 2 
e ſecond er rur. EH | 
8 Aud 3 Xx 4 = 12 = product of the ſecond ſuppaſitiau 
by the firſt error. | 
ED es 12 — 8 4 = their + Mira 
ence 4 ＋ 2 = 2 = yards of tabby. 
1 Aal 8 = 2 = 6 = yards ute, . + 


Then 4 — 2 = 2 = difference of the errort. 


2. Two perſons, A and B, have both the ſame income; A 
ſaves + of his yearly ; but B, by ſpending 500. per annum 
more than A, at the end of 4 years finds himſelf 1001. in 
debt: what is their income, and what do they ſpend per 
N annum Au. T heir income is 1251, per ann. alſo A 
e ſpends 100 l. nud B 1 gol. per anuum. 9 5 

3. Iwo perſons, A and B, lay out equal ſums of money in 
8 trade; A Fir 1261. and B loſes 87 J. and A's money is now 


double of B's: what did each lay out? Anſ. 300 l. 
ch 4. A labourer was hired for 40 days, upon this n 
at that he ſhould receive 20d. for every day he wrought, an 


forfeit 10 4. for every day he was idle: now he received at 
laſt 2 J. 1s. 8d.: how many days did he work, and how 
_ was he idle? ' Auf. awrought 30 days, and was 
idle 10. = | 
„ A gentleman has two horſes of conſiderable value, and a 
- ſaddle worth gol. ; now, if the ſaddle be put on the back 
ch of the firſt horſe, it will make his value double that of the 
| ſecond ; but if it be put on the back of the ſecond, it will 
make his value triple that of the firſt : what is the value of 
each horſe ? Anſ. One 301. and the other 40l. 
| | | | 6, There 


* 


That the rule is true, according to the ſuppoſition, may be thus de- 
monſtrated. | a . 
Let A and B be any two numbers produced from à and & by ſimilar 
operations; it is required to find the number from Which N is produced 
by a like operation. | | 2 
Put-x = number required, and let N — A - , and N —B 6. 
en Then, according to the ſuppoſition on which the rule is founded, 
riS:ix—a:tx=— , whence, by multiplying means nnd extremes, 
x — rb = ſs — ſa; and by tranſpoſition rs — , —ya ; and by di- 
rb — (a 18 | N 


viſion x == — == number ſought, 
1 — b 


Againg 


8 = produt of: the firſt ſuppoſitiou 5 


% 
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6. There is a fiſh whoſe head is ꝙ inches long, and his tail is 
as long as his head and half his body, and his body is as 
long as his tail and his head: what 1s the whole length of 
the fiſh ? Fx: | Anſ. 3 feet 


Or PERMUTATIONS axv COMBINATIONS, 


THe COMBINATION OF QUANTITIES, is the ſnewing how 
often a leſs number of things can be taken out of a greater, and 
combined together, without conſidering their places, or the 
order they ſtand in. | | | 

This is fometimes called election or choice; and here every 

arcel muſt be different from all the reſt, and no two are to 
Fling pre-ifely the ſame quantities, or things. 


T he permntation of quantities, is the ſhewing how many dif- 


ferent ways any given number of things may be changed. 
I his is alſo called variation, alternation, or changes; and the 
only thing to be regarded here is the order they ſtand in; for 
no two parcels are to have all their quantities placed in the ſame 
a e ö „ 
Tue con pofftion of quantities, is the taking a given number of 
quantities, out of as many equal rows of different quantitits, 
one out of every row, and combining them together. 
Here no regard is had to their places; and it differs from 
combination only, as that admits of but one row of things. 
Combinations of the ſame form, are thofe in which there are 
the ſame number of quantities, and the ſame repetitions ; thus, 
bcc, bbad, dieß, fc. are of the ſame form; but abb, avbb, 
aacc, Oc. are of different forms, 15 


PR OB L E M 1. 


To find the number of permutations, or changes, that can 
be made of any given number of things all different from 
each other, 5 


11 
6— ” * 


— — 2 . | wad p : >» * * a es. 4" * 


Again, if and s be both negative, we {hall have — : - 3: „ 4 
* —6, and therefore — rx + rb = — ſx + fa; and rx — ſs = rh ſa; 
wy 1 a | 
from whence x = — 
| 3 


as be fore. 


: | f f : rb + (1 
In like manner, if r or s only be negative, we ſhall have x = 7 by 
3: & 44-4 Yr $ 
working as beſore, wnich is the rule. 


Vat, it will be oſten advantageous to make 1 and o the ſuppoſitions. 


Rulb 


1 # — 9 


— —— ————— —— — 


* 
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. | 
Multiply all the terms of the natural ſeries of numbers, 


from 1 up to the given number, continually together, and the 
lali — will be the anſwer required. 


EXAMFPL ES. 
1, How mauy changes may be rung on 6 bells? 


2 14a {en 


— 
dd 
O 


O 


720 | 
Or, 1X2X3X4X5X6= 720 the anſwer. . 
2. How many days can » perſons be placed in a different 
poſition at ray. Sl ? Anſ. 5040 days 
3. How many Changes may be rung on 12 beils, and what 
time would it require, ſuppoſing 10 changes to be rung in 
1 minute, and the-year to con of 365 days, 5 hours and 
49 minutes? Au. 479001600 Ranges, and g1 years, 
26 days, 22 Ho. 41 min. 
4 How many changes may be made of the words in the 
following verſe? To! tibi ſunt dues, virgo, 2 ſydera cœlo! 


856 40320 changes. 


— 


—_  — 


* The reaſon of the rule may be ſhewn thus: any one ing a is ca- 
pable only of one poſition, as a. 

Any two things à and 6, are only capable of two variations ; 5 As ab, 
ba; whoſe numbers is exprefled by 1 X 2. | 

If there be 3 things, a, ô and c; then any two of them, kc out 
the 3d. will have 1 Xx 2 variations; and conſequently, wine the 3d. is 
taken if, there will be 1 x 2 3 variations. 

In the ſame manner, when there are 4 things, every PER leaving out 
the 4th, will have 1 * 2 x 3 variations; conſequently by taking in ſuc- 
ceſſively the 4 left out, there will be 1 X 2 & 3X 4 variations. And 
lo on as far as you pleaſe, 


PR o- 


— 


150 Or PixMoTATIONS A ComBINATIONS, 


P-AOBLEM 2. | 
| Any number of different things being given; to find how 
many changes can be made out of them, by taking a given 
number of quantities at a time. | 


C 


Take a ſeries of numbers, beginning at the number of thing: 


given, and decreaſing by 1 to the number of quantities to he 
taken at a time, and the product of all the terms will be the 
anſwer required, 


-  ExAmMPLlEs. 


1. How many changes may be rung with 3 bells out of $? 


| 5 | 
Or, S X 7 x 6(= z terms) = 336 the anſarer. . 
8, How many words can be made with p letters of the alphabet, 
admitting that a numbet of conſonants alone will not make a 
word? VT An. 5100480 
7k P Ro- 


88 3 4 ah. A. ; Fw »» 9¼ſ.— r 


— * 


* This rule expreſſed in terms, is as follows: N (n -i) N (m—2) 
* ( — 3) Sc. to u terms; where 7 = number of things given, and 
n = quantities to be taken at a time. 

In order to demonſtrate the rule, it will be neceſſary to premiſe the 
following 5 | 

The number of changes of u things, taken n at a time, is equal to. 
changes of „ — 1 things taken n— 1 at a time. | : 

Demon. Let any 5 quantities a b ce be given. 

Firſt, leave out the a, and let v = rumber of all the variations ot 
every two, bc, bd, Sc. that can be taken out of the 4 remaining quanti- 
ties b c d e. | DE | 

Now, let @ be put in the firft place of each of them, a, b, c, a, b, d, &. 
and the number of changes will ſtill remain the ſame; that is, » 2 
number of variations of every 3 out of the 8, 4 bed e, when a is firſt, 

In like manner, if ö, c, d, e be ſucceſſively left out, the number of 
variations of all the two's will alſo v; and putting 5, c, d, "_ 

| | en ; Den 


en 


9 
Ko 
he 
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Or PerMvuUTATIONS AND COMBINATIONS, 18r 
; PROBLEM. 3. 


Any number 'of things being given; of which there are 
ſeveral given things of one fort, and ſeveral of another, &c, 
To find how many changes can be made out of them all. 


. 4 


1. Take the ſeries 1 > 2 X 3 * 4, Oc. up to the number 
of things given, and find the product of all the terms. 
2. Take the ſeries 1 X 2 X 3 * 4, Cc. up to the num- 
5 of given things of the firſt fort, and the ſeries i x 2 x 
Ada up to the number of given things of the ſecond 
ber, & 


3. Divide 


* * 
ww hm ed — — — — 


—— — N[—— . 


tively in the firſt place, to make 3 quantities out of 5, there will fill be 
v variations as before, 

But theſe are all the variations that can happen of 3 things out of x, 
when a, 6, e, d, e are ſucceſſively pur firſt; and therefore the fum of ak 
theſe is the ſum of all the changes of 4 things out of 5. 

But the ſum of theſe is ſo many times v as is the number of things; 
that is 5, or me, = all the changes of 3 things out of 5. And the 
ſame way of reaſoning may be applied to any numbers whatever. 


Demon. of the rule. Let any 7 things a be 4e g be given, and let 3 


be the number of quantities to be taken, 

Then m = 7 and n 22 3. a 

Now, it is evident, that the number of changes that can be made by 
taking 1 by 1 out ef 5 things will be 5, which let = v. 

Then, by the lemma, when my = 6 and = 2, the number of chung 
will = ny 6 x 5; which let => va ſecond time. 

Again, by the lemma, when m = 7 and a = 4, the number of changes 
—m = 7 AGM 5; that is mv = m X (m—1) X (m—2), conti- 
nued to 3, or à terms. And the ſame may be ſhewn for any otlicr 
numbers, 


This rule is expreſſed in terms thus: —— — 8 &e. to u 


c. 3 where m = number of things given, p = number of things of tho 
firlt fort, 4 = number of things of the ſecond ſort, &c. 
The demonſtration may be ſhewn as follows : 


Any 2 quantities, a 6, both different, admit of 2 changes ; but if the 


quantities are the ſame, or @ 6 becomes a a, there will be only one al- 


I X 2 
ternation; which may be expreſſed by TIT ST 


Any 3 quantities, a h c, all diff” ent from each other, afford 6 Fata 


tions; but if the quantities be all a ike, or 4 h c becomes a 4 a, then the- 
6 variations will be reduced to 1j which may be expreſſed by » IX 3 


* 2 3 


21. Again, if two of the quantities only are alike, or a 4 c becomes 
Ef eh | acc; 


I X2X 3c. % K 1 1 N 3, Tc 


bf 
4 


* 
—— "AY » * 0 . a, - * 
8 YL IE IE — ̃—ÄÄ—— 7 23 * EIS 
3 — Tha ALD.” RR As FC; 9 8 HO IX . 
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3. Divide the product of all the terms of the firſt ſeries by 
the joint product of all the terms of the remaining ones, and the 
quotient will be the anſwer required, | 


EXAMPLES, 


1. How many variations can be made of the letters in the 
word Bacchanalia ? : 
1 X 2 (= number of Os) = 2 
1X2X 3 X 4 (= number of a's) = 24 | 
IX2X3X4X5oxXxX6X 7xX8X9XxX10X1 
| (= number of letters in the word) = 399168 o 
2 X 24 = 48) 30916800183 1600 the anſwer. 
151 8 
75 
288 
2. How many different numbers can be made of the following 
figures, 1220005555? | Auſ. 12600 
3. How many varieties will take place in the ſucceſſion of the 
following muſical notes, fa, fa, fa, /ol, fol, la, mi, fa ? 


Au. 3360 
a ac; then the 6 variations will be reduced to theſe 3, aac, cas, and 
y | : « 
@c a; Which may be expreifed by —— S | 


Any 4 quantities, a & c d, all different from each other, will admit of 
24 variations; but if the quantities be the ſame, or ab c d becomes a aa a, 
whe number of vatiations will be reduced to one; which is = 3 
2 1. ü 7 
Again, if three of the quantities only be the ſame, or a dc d becomes 
44 a the number of variations will be reduced to theſe 4, 4 4 4 b, 
IX2X3X4 _ 
6 „„ 9 

And thus it may be ſhewn that if two of the quantities be alike, or the 
4 quantities be a abc, the number of variations will be reduced to twelve; 
which may be expreſſed by . - - — 4 2138. 

And by reaſoning in the ſame manner, it will appear that the number 
of changes which can be made of the quantities a 6 bc c c is equal to 60; 


foes IX2X MX 4X5 X 

whi be expreſſed by 
nr 

any other quantities whatever, CO 


aoba, ab 4. and 6 424 4; which is = 


P a o- 


4 
5 
bo 


IX2X 3X4 


ED = 60; and & the | 


— ———— — BS OOO 


— 
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| 
e 


| © e d in = 5 
Jo ſind the changes of any given number of things, taking 
a given number at a time; in which there are ſeveral given 
things of one ſort, ſeveral of another, &c, 


e 6 4 rin 
1. Find all the different forms of combination of all the 
given things, taken as many at a time as in the queſtion, 
2. Find the number of changes in any form, and multiply it 
by the number of combinations in that form. 
3. Do the ſame for every diſtinct form, and the ſum of 


all the products will give the whole number of changes 
required, | 


EXAMPLES. 


. How many alternations, or * can be made of every 
os | 4 letters out of theſe 8; aaabbdce # | 


* Ne. of forme Me. of changes, 
f | 


8 253, a „ 31a, 355 + 4 „ 060 % % „6„% : 
off 4, a*c®, „„ 220 
| c, bac, fab £+ + +0000 „ „ 13 
” 4X 4=16 
id | Therefare\ 3 K 6 =18 
13K 122 36 7 
of 70 = number of changes required. 
„„ 3 | 3 RA 
S The reaſon of this rule is plain from what has been ſhewn before, 
"Y and the nature of the problem, | 55 
es A rule for finding the number of forms, | | ; 
„ . Place the things fo that the greateſt indices may be firſt, and the 
ſt in order. | | | | 


2. Begin with the firſt letter, and join it to the ſecond, third, fourth, 
xc, to the laſt, / 
3. Then take the ſecond letter, and join it to the third, fourth, &c. to 
Nie laſt; and ſo on till they are entirely exhauſted, always remembering 
0 reject ſuch combinations as have occurred before ; and this will give 


er e combinations of all the two's. 
F 4+ Join the firſt letter to every one of the two's, and the ſecond, third, 
c. as before; and it will give the combinations of all the three's. | 
or 5. Proceed in the ſame manner to get the combinations of all the four's, 
c. and you will at laſt get all the ſeveral forms of combination, and the 
wmber in each form. q £ 
O- 


R 2 2. Hor 


n ————— f ̃—ůUM. ] Q.. · ⁰¹ r A ¼•—·ũmÄ » r 
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2. How many changes can be made of every 8 letters out of 
. theſe 10; @aaabbrode ? | A. 22259 


3. How many different numbers can be made out of 1 unit, 


2 two's, 3 three's, 4 four s, and 5 five's; taken 5 at a time? 


Anfe 211t 
PROBLEM 5. 


To find the number of combinations of any given number 


ef things, all different from each other, taken any given number 
at a time. 


A | | R v 1. E nf 


1. Take the ſerics 1, 2, 3. 4, Cc. up to the number to be 
taken at a time, and find the P of all the terms. 

2. Take a ſeties of as many terms, decreaſing by 1, from the 
given number, out of which the election is to be made, and 


. und the product of all the terms. 


3. Divide the laſt product by the former, and the quotient 
will be the number ſought. 


EX A bb 

—— — — 5 e ee 
— 
»* This rute, ehpreffed algebraeaily, a, . x D 


e, to 7 terms g Where # is the number of given quantities ane 4 ilialh 
Lo bo taten At Hine 


Gorton, of the tale. 1, Let the number of things to be taken at a time 
be 2. ard the things to be combined = m. 

Now, when , or the number of things to be combined, is only two, 
as © end h, it is evident that there can be but one combination, as ab; 
but it be increafed by one, or the letters to be combined be 3, as a, b, c 
then it is plain that the number of combinations will be inereaſed by 2, 
fince with each of the former letters a and b the new letter c may be 
Joined, In this caſe, therefore, it is evident, that the Whole number ol 


_ ecmbinations will be truly expreſſed by 1 + 2. 


Again, if m be increaſed by one letter more, or the whole number el 
letters be four, as a, b, c, d; then it will appear that the whole number 
of combinations muſt be increaſed by 3, ſince with each of the preceding 
letters the new letter d may be combined. The combinations, therefore, 
in this caſe, will be truly expreſſed by 1 +2 + 3. 

And in the ſame manner. it may be ſhewn, chat the whole number of 
gomhinations of 2, in 5 things, will be 14 2 43 +4; of 1, in 6 thing), 


1+2+3++4+5; and of 2, in 7, 1 T2 +3 +4+5 + 6,0 


Whence, univerſally, the number of combinations of „ things, taken 1 


dy 2, = ts Ae Pot Sc. to (m— 1) terms. 
But the ſum of this ſeries i Þ == x —; which is the ſame 4 
ehe rule, 


'Y N f 5 | 2, Let 


* + 


time) = 720 | 50 
10Xg9X8X7X6X 5 (= ſame runber from 10) = 
151200 | | 


Fe CES 1 
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EXAMPLES. 


1. How many combinations can be made of 6 letters out 


of :zo7- | | 
1 * 2 * z Xx 4* 5 * 6 (= the number to be talen at 4 


7120) 512000210 the anfwer. 
e 


720 
720 


O 


2. How many combinations can be made of 2 letters out of 


the 24 letters of the alphabet? 15 Auſ. 236 


3. A general, who had often been ſucceſsful in war, was atked 


by his king what reward he ſhould confer upon him for his 
ſervices ; the general only deſired a farthing for every file, 
of 10 men in a file, which he could make with a body of 
ice men; what is the amount in pounds fterling ? ; 

| 825 Auſ. 180315723500. gs. 24. 


PRO- 


fame as the rule, 


2. Let now the number of quantities in each combination be ſup- 


poſed to be three. . 


Then it is plain, that, when m — 4, or the things to be combined are 


8, b, e, there can be only one combination; but if m be increaſed by 1, 
or the things to be combined are 4, as a, 6, c, d, then will the number of 
combinations be increafd by 3: ſince 3 is the number of combinations 
of 2 in all the preceding letters, a, 6, c, and with each two of theſe the 
new letter d may be combined, . 


The number of combinations, therefore, in this caſe, is 143 
Again, if m be increaſed by one more, or the number of letters 


ſuppoſed 5; then the former number of combinations will be increaſed by 
6, that is, by all the combinations of 2 in the 4 preceding letters, 
4 b, e, d; ſince, as before, with each two of theſe the new letter e may 
be combined, | 


The number of combinations, therefore, in this caſe, is 1 + 3 + 6. 
Whence, univerſally, the number of combinations of m things, taken 


\by 3, is1 +43 + 6 + 10. Cc. to m—2 terms. 


But the ſum of this ſeries is = _ X — * . which is the 


KR 4 
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PR OB L E M 6. 


To ſiad the number of combinations of any given num. 
ber of things, by taking any given number at a time; in 


ther, &c. 


which there are ſeyeral things of one ſort, ſeveral of ano. 


NR. V's, 


1. Find, by trial, the number: of different forms which the 
Jams, to be taken at a time will admit of, and the number of 
combinations there are in each. 


2. Add all the combinations, thus found, together, and the 
ſum will be the number required, 


r EXAMPLES. 


1. Let che things propoſed be à 2436 be; it is required to 
find the number of combinations made of every 3 of theſe 
quantities. 


TJ ( 2 FI "RI 
a3 h 3 I e e e 1 2 1 
a*b, a . b*a, b*c + © + + © © © #$ @ © + ® 4 


AL %%% ² COSTAS LSE 


6= number 
of combinations required, 


2. Let 324430 hc e be propoſed ; it Is ed to find the 
number of combinations of theſe quantities, taken 4 at a time, 


Anſ. 10. 
3. How many combinations are there in 4 4 4 4 6 z cc de, 
taking 8 at a time?? Anſ. 13. 


. How many combinations are there in aaaaabbbþ) 
ceceddddererff fo taking 10 at a time? As. 2819 


PROBLEM rl 


To find the compoſitions of any number; in an equal number 


o 477 7885 the ; things ne being all different. 


— 


And the ſame thing will botd, let the number of things to be taken at 
a time bs what they will; n the number of combinations of # 


things, talks 2 at a time, will = 2 * 


' | 2 N 3 


m1 „—2 13 &:. to 


the 


Axe 


are 
co 


* 


f 


le 


ſe 


Kn Han © Bir, 1: 1 ISP 


on 4 1 Ko; wind; ici a; og 


Multiply the number of things in every ſet ge as. 
ther, and the product will be the anſwer required. 


EXAMPLES. 


I. 8 0 there are 4 companies, in each of which vin 
are 9 men; it is required to find how many ways 9 . 
wy be choſen, one out of each compatys — 

9 8 : 
9 


81 | Nees age 
729 
9 


6561 | 
Or, 9X9 x9 x 9 = 6561 the anſwer, 
2. Suppoſe there are 4 companies; in one of which ders 


are 6 men, in another 8, and in each of the other two 9; what 


are the choices, by a compoſition of 4 men, one out of each 


company? Anf 3888 
3. How many changes are there in throwing 5 dice? 
Anf. 7776 


E X HN KN G &. 


Exchange is the method of finding what ſum of the money 
of one country is equal to any given ſum of the money of an- 
other, according to a certain * courſe of exchange. 

T he courſe of exchange is fuch a variable ſum of the money of 
one place, as 1s propoſed to be given for a certain conſtant ſuns 
of that of another. 

| The 


Demon. Suppoſe there are only two ſets; then, it is plain, that, 
every quantity of the one ſet being combined with every quantity of the, 
other, will make all the compoſitions, of two things in theſe two ſets 3 
and the number of theſe compoſitions is, evidently, the product of * 
number of quantities in one ſet by that in the other. 

Again, ſuppoſe there are three ſets; then the compoſition of two, in 
any two of the ſets, being combined with every quantity of the third, will 
make all the compoſitions of three i in the three ſets. That is, the com- 
Rome of two, in any two of the ſets, being caultiplied by the gum=, 

6 her: 


PE 


—— 


—ů —„ 8 
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The par of exchange is ſuch a quantity of the money of one 
country, as is intrinſically equal to a certain quantity of the 
money of another; it being one of theſe that is the conſtant ſum 
to which the courſe is compared. . | 
The money in the banks of foreign places is finer than 
that which is current in thoſe places; and the difference be- 
> hos any ſum as it is valued in the one or the other is called 
agio, | 

The money made uſe of in exchange is generally ima. 
ginary; and in moſt places differs conſiderably from the 
money in which they keep their accounts. It is alſo to be 
obſerved, that the money made uſe of in exchange, and the 
money which is current, is very different, as well as that of 
banco and current. 5 | | 

All the operations in exchange may be performed by the rele 
of three and practice. | | Ss 


ENGLAND, WITH HOLLAND, FLANDERS AND GRRMANY. 


Accounts are kept in thefe places in guilders, ftivers and pen- 
nings; or in pounds, ſhillings and pence, as in England. 
The money of Holland and Flanders is diftinguithed by the 
name of flemiſb, and they exchange by the pound fterling. 


8 pennings) grote or penny 

2 grotes | mood E 
6 ſhivers } ; chilling 

20 ſtivers f make one A florin or guilder 

22 florins rix-dollar 

6 florins pound flemiſn 


Exchange from 433 5. 64. to 36s. 64. flem. per pound ſterling. 
Agia from 3 to 6 per cent, for current. | 


To turn current money into banco, and banco money into 
| current, | 


„ — 


I 


ber of quantities in the remaining ſet, will produce the compoſitions of 
three in the three ſets, which is, evidently, the continual product of all 
the three numbers in th ce ſets. And the fame manner of reaſoning will 
hold, let the number of fets be what it will. Q, E. B. 

The doctrine of permutations, combinations, Sc. is of very extenſive 
uſe in different parts of the mathematics; particularly in the calculation 
of annuities and chances. he ſubject might have been purſued to a 


much greater kngth ; but what is here done will be found ſufficient for 


moſt of the purpoſes to which things of this nature are applicable. 
| | | Ru LH; 


ExGLAND, with HoLLaxp, FLanpers and GUANT. 1899 


NR u KL 5 
As'100 with the agio added to it, is to 100, fo is any given» 
ſum current to its value banco, Epc e 75 
And as 100, is to 100 with the agio added to it, ſo is any 
given ſum banco to its value current. | | 
Note, The exchange is ſuppoſed to be made in bank money, 
and therefore current money muſt always be turned into banco 
before the exchange can be made. 


EXAMPLES, 
r. In 967. 67. 11 4. ſterling, how many florins, &c. exchange 
at 347. 3d, flemiſh per pound ſterling? | 


| 961, 64 114 
1e, 1 48« 3 » Fg 
0 "Sir p6 $664 16 121 ; 
ET 4-3 «238 © 4TH A 
I RB «= B * fs 


* 


16 416 1 hy 
” . * * | 


Anf. g89 flor, 19. ,. 


2. In 6120, 144. 914. ſterling, how many Dutch rix-dollars, 
exchange 355. 4d. þ flem. per l. ſterling ? 

| Anſ. 2603 rix-dil. 18 fl. 1 gr. 5 pen. 

3. In 3758 flor. 1 5. /f. current, agio 5 + per cent. how many 

pounds ſterling, exchange at 35s. 114. Af. 3301. 55. 24 ds 


4. In 4561. 8s. ſterling, how many rix-dollars current, 
agio 4 ;, exchange 36s. 12. Anſ, 2069 rix- dal. 2 flor. 10 fo 
5. In 2714 guil. 15 ft, how many pounds ſterling ; ex- 
change at 35s. 64, flemiſh per pound ſterling ? 
Ai. 2541. 181. 114. 
6. In 290/. 115. 10d. ſterling, how many pounds flemiſh ;. 
exchange at 33s, 10d. flem, per pound ſterling ; and agio at 
45 per cent.. ä 8 Aus. 5131. 145. 134. 
7. In 805 J. 15s. flemiſh, how many pounds ſterling ; the 
agio being 4 per cent. and exchange 34.4, 6d. flem. per pound 
Reeling? 449. 2% 836 
al 5 8. The 


190 : NH aus n'6 -. 

8. The courſe of exchange, this day March 29, 1789, 
between London and Amſterdam is 34s. 3 d. at 2 7 uſance, 
what ought Amſterdam to give at fight, ſuppoſing the intereſt 
of money to be 4 per cent.? | Anſ. 33% 114 d. 


Ham 1 


They keep their accounts at Hambro in marks and ſola lub, 


And exchange by the pound ſterling as in Holland: 


2 deniers gros] ſol lub 
6 r. lubs 7 ſol gros / 
16 ſol lubs | mark | 
2 marks - ake one drittle, or Hambro doffkr 
3 marks rix-dollar 
1% markt livre gros, or pound flem. 


Exchange from 324. to 352, flem. per I. ſterling. 
Agio from 18 to 20 per cents for current, and from zo to 3g 
Ser. cent, for Nights | $5 


EXAMPLES 
1. In 3459 mar. 10 /ol J. banco, how many pounds ſterling, 
exchange 16.6, 4. 1. 2 per pound ſterling ? ; 
3459 mer, 10 ol gr. 
16 | 


—ů—ůků— 


20754: 
3460 


— — 


553545 
2 


36 /6l, 1 d. 433) 1107080255 0. 


45, 255 L. 137. 61 J. 


2. In 2551. 13s. 6:4, ſterling, how many marks, &c. 


exchange 36 f gros, 1 den. per pound ſterling ? 


| Anf. 3459 mar. 10 fl l. 

'3, In 5361. ſterling how many marks; exchange at 365. 44. 

Anf. 7303 * 
| 4. In 


flemiſn per pound ſterling ? 


1. R 


hb. £9. 4 


Co 


be 


FAM c Þ. 197 


4. In 1271. 37. 4 d. ſterling, how many Hambro marks, 
exchange at 32 1% gros per pound ſterling? _ | 

Anſe 1541 mar. 14 + fol lubs. 

5, In 3065 rix-dell. 23 fol labs, how many pounds ſterling, 

exchange at 32 % gros, 8 den. per pound ſterling? | 

8 : | Anf. 750d, 149. 7d. 

6. In 585 rix-dell. 1 fol gros, flight money, agio 4. 1 per cent, 

exchange 35 /ol gros, 8 den. how many pounds br * f 

| J. 1251. 75. 44. 

7. In 934. 1s. 24 d. ſterling, how many A, G. 

current, exchange at 33 % gros, 94 den, agio 1182. 

| Anf. 4672 rix doll. 22 fol Iubs. 

8. In 107; marks, 14 ſol lubs current, agio 84 per cent. and 

384 doll. 2 fol gro flight, agio 44 per cent. exchange 3 5 %, gros, 

1 den. how many pounds ſterling?  Av/. 1291. bs. 65d. 


Fn AN C *. 


Accounts are kept in France in livres, ſols and deniers, and 
they exchange by the ecu, or crown tournois. 


12 deniers ſol 

20 ſols 5 livre 

z livres make one ecu, or crown tournois 
10 livres iſtole 

24 livres 997 d'or, or guinea 


Exchange from 30 d. to 324, ſterling per ecu. 


EXAMPLES, 


1. Reduce 3989 liv. 135. 9d. into pounds ſterling, exchange 
3144. per ecu. | „ | | 
lit, Ho d. | 
3)3989 - 13 - 9 

a l AH ef | Fa 
30 it 3 166 = 4 - 8 
„„ 
$%$ 1 7 BÞ 


1930. — 39. 9 224, the anſwer. 


„In 4717. 17. 44d. ſterling, how many livres tournois, 


exchange at 314 d. ſterling per ecu? 1 
: Huſ. 10785 liv. 11 eli. 10 = 
3. 


wot OT TS 
3. In 711. 171 64. ſterling, _ many French piſtoles, 


exchange 30; d. per ecu? *+ Anuſ. 1800 
4. What comes 32 liv. 135. 11d, to in London, at 57 d. per 
crown at Buurdeaux ? Anf. 58 l. 109, 30. 


0 Þ- A 3-23. 


Accounts are kept in Spain in piaſtres, rials and e 


and they exchange by the piaſtre or piſo. 


4 marvadies vellon, or 
2 marvadies of plate quarta e 


21 quartas, Or rr 
| 34 marvadies vellon § | rial vellon 
16 quartas, or L 
34 marvadies of plate 8 | rial of plate tor dollar 
8 rials of plate => 3 or piece of $' 
2 piaſtres ge, paniſh piſtole 
2 piſtoles doubloon 


Exchange from 304 to 42 d. ſterling fer piſo, 


EXAMPLES, 


1. In 9764 rials of plate, how. many . ns exchang 
at 41] d. per piſo? 


87974 rials plate 
1220 10 

d, — 

40 u 3 203 = 8 4 
LNA i 8 
174 2 10 - 104 
„ 8. +4 +8 
„FF 


| 


212. - 199, - o f the anſaer, 
2, In 8756 rials vellon, how many rials of plate? 
Anf. 4651 rials plate, 10 qu 
3. In 4651 rials of plate, 10 f. how many rials vellon ? 
Anf. 8156 
4. In 89641 guartas, how many pounds ſterling, exchange p 
5 00 per piaſtre? Anſ. 115 l. 55. 
educe 7869 rials wellon, 19 mar. into pounds kerl 
” 412 . ſterling per þi/o. | Anj. gol. 74. 35, 
6, In 894. 25. 1144. ſterling, how many rials of plate, of 
W at 405 l. = piece of eight? 
Anſ. 4265 rials plate, 12 "4 
n 


EXC. 


$44 


Pon TVU ATL, VENICE. 193 

7. In 2561 Piet, 5 rials ſrate, 3 5. how many pounds ſterling, 
exchange 414 d. An. 4421. 191. old. 

8. Bought goods in Spain to the value of 547268 guartar, 
exchange 407 d. ſterling, how many pounds ſterling muſt 
I fell them for in England to gain 20 per cent.? 


Hog. 8731. 16s. 2] d. 
PorTVuGaAL 
Accounts are kept in Portugal in reas and milreas, and the 
exchange is by the milrea. 
400 reas cruſadoe 


1000 reas, or 22 eruladoes 3 mae one milrea 
88 from 604. to 674. per milrea. 


IE TAM ds, 


1. In 669 mil. 72 reas, how many "_ ſterling, exchange 


4. 7% 
. 12 669 milreas, 
. — 
is £ BI {8 OT - 
8 is TS 16 - I -* 6 
1 is 3 „ Rs 
72 reas = 8 44 


1860. 155. 74 d. the anſwer. 
2. In 5691. 176. 104. ſterling, how many milreas, exchange 
at 55. 6d, ſterling per milrea ? 
3. In 7 ** 185, 64. ſterling, how many cruſadoes, exchange 
647 d.? Anſ. Jozzt cru. 
4. In 2729 cmſadhets, 372 reas, how. much ſterling, exchange 
at 624, Anſ. 2821, 15, 10d, 


r £ 


They keep their accounts at Leghorn in dollars, foldi and 


denari, and exchange by the ducat and piaſtre. 


12 denari ſoldo 

20 2 make one 142 or piaſtre of 13 
55 0 

24 groſſi Ceucat, 8 


Exchange from 52 d. to 544 ber ducat, and from 45 4. to 
544. per piaſtre. | 


Ag io 20 per cent, 


Ans. 2072 milreas, 333 reas 


8 7 | E Xx A Me 


— . 
2 3 


EXAMPLES, 
1. In 7456 Piat. . fol. 6 den. lire money, how many pound 


ſterling, exchange being at 494d. per piaſtre? + In: 
7456 Pias. 9s. 64. at 4 

40 0 5 1242 14 - 11 

8 5s W 248 10 114 

1 1 3 % 

+ is + 15 - 10 - 85 

F 

tint 3-17 8 
15491. — 105. 5 11 d. the anſwer. | | 3 In 


2. In 2781. 175. 9d. fterling, how many piaſtres of Leg. ſtir 
horn, exchange at 473 d. per piaſtre ? | 

| | Anf. 1412 fias. 16 fol. 8 den, £3 A 

3. Reduce 1549 duc. 18 /el, 1 den. bank money of Venice, into Iſl Pet 

ſterling money, exchange at 4 d. ſterling per ducat. ah 

- Anſ. 2go0l. 6s. 21d. at 

4. In 47 *9 duc. 19 fol. 3 den. current money, how many Ii ſpe 

pounds ſterling, exchange at 4s. 1. per ducat banco, and 4 R 

2 10 20 cent.? | : Anf. 8141. 165. 54, 40 

5. In 4154. 17s. 4d. fterling, how many ducats, Fc, current, 34 

agio 20 per cent. and exchange at 53 d. per ducat? 

. | 4 2259 duc. 19 get S. I 

6. In rood. ſterling, how many piaſtres o Lech 


orn, exchange 1 12 

$23 d. per ducat? Anſ. 2834 pias. 5 ſol. 8 den. 34 
KY S324: 4 

T 


ey keep their accounts at Peterſburg in rubles and copecs, ¶ penis 
exchange by the ruble. | 


3 copecs 1 altine 
IO copecs 882 
25 copecs : polpolitin 
2 polpolitins mrs Hae — 
2 politins | 

2 rubles © 


ruble 9 E 
ducat. | Find 


Ruffia exchanges with London by way of Hambro or Am- len 
ſerdam, at the rate of 48 to 50 ſtivers per ruble; and ſome- 


times directly to London from 45, to 5 f. per ruble. 3 


EXA M- p 


1 


© 
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EXAMPLES, 


. In 2634 rub. 58 cop. how many pounds ſterling, exchange 


at 45, 8 d. ſterling per ruble ? 
2634 rub. 
9. — — 
4 526 - 16 
6 1 66 17 
2 u 2 1 
$$: . = 2 - 8 


6141. - 145. 844. the anſcuer. 
. In 6747. 175. 6d. ſterling, how many rubles, exchange 49 
ſtirers per ruble, and 335. gt d. flemiſh per pound ſterling ? 
195 „ Anf. 2792 rub. 4 gr. 6 cop. 
3. A merchant at London remits to «his. correſpondent at 
Peterſburg 471 J. 1718. 4d. fer. exchange 345. 9d. flemiſh 
per pound fler. for Amſterdam, and the exchange from thence 
at 50 ſtivers per ruble, how many rubles muſt the corre- 
ſpondent receive?  Anſe 1967 rub. 68 cop. 


4 Received from Archangel per bill of exchange 4675 rub. 


46 cop. exchange 122 copecs per rix-dollar of 50 ſtivers, and 
345. 74. flemiſh per pound ſterling : how much fterling is 
the ſum? An. 9230. 95. 14d. 
F. In 4675 rnb. 46 cop. how many pounds ſterling? exchange 


122 copecs per rix-dollar current, agio three per cent. and 


347. 74. flemiſh per pound ſterling, Av. 896/. 115. 24 d. 
PoLAND AND PRUSSIA, 


They keep their accounts at Dantzig in florins, gros, and 
penins, and exchange by the gros. | 


18 penins gros 

18 gros oort PL 
30 gros make one & florin or poliſh guilder 
3 florins rix-dollar | 

2 rix-dollars 2 gold ducat 


Exchange is made with Poland and Pruſſia by way of Hol- 


nd, the exchange being from 240 to 295 grofli per pound 
We 


flemiſh, 
EXAMPLES. 


1. In 4781. 145. 9d. ſterling, how many Pruffia florins, Te 


exchange 255 grofli per pound flemifh, and 335. 64. flemiſh 
er pound ſterling ? | 


„ N 4784. 


. eB DA ET GC 
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4781, 145. gd. 


„%%% V 
3% 4d. is 79 15 95 
2d, is | 


s 2 ii 
8013 177. - 8d. 
81 = 255 K. 
6417 124 
400 - 18 10 


6816 forins, the anſwer. 


2% In 6949 for. 14 g. 2 pen. Poliſh, how many pony ſterling, 
exchange, 260 4 Poliſh groſſi, per pound flemiſh, and 34s. 8d, 


Heintſh per pound Rerling ? Anſ. qbil. 145. 51 d. 


3. In 8751. 14. 8d. ſterling, how many rix-dollars, &c. 
Poliſh, exchange 290 groſſi Poliſh per pound flemiſh, and 
345. 4d. flemiſh per pound ſterling ? 

1 Anſ. 4844 rix-doll. ꝙ g. 1 pen. 

4. In 6741. 18s, 44. ſterling, how many Poliſh guilders, 

Oc. exchange 274 Poliſh groſſi per pound flemiſh, and 
355. 64. flemiſh per pound fterling ? 

| V Anſ. 10941 guil. 1 5 g. 1 2 pen. 

5. In 5461. 17. 8 d. ſterling, how many gold ducats, exchange 
295 groſſi per pound flemiſh, and 33s. 104, flemifh per 
pound fterling? Anſ. 1 5 16 duc. 37. g. J pen. 


S n D FN 


They keep their accounts at Stockholm in copper dollars 


and oorts, or in ſilver dollars, and exchange by the copper 
dollar. 6 


8 penines )  ſrunſtychen 

8 runſtychens | ſtirer, or whitton 
8 ſtivers | 5 mare --.: 

10 ſtivers and 2 runſtychens, | 

or 32 runſtychens a 2 \ copper dollar 

3 copper dollars and 32 ſtiv. | Seer dollar 

or 96 runſtychens, or 4 marc. ; i; 

24 marcs I | eopper rix-dollar. 


T he exchange here is ſubject to great variations, but is uſually 
from 46 to 50 copper dollars per pound ſterling. 


Ex A x- 


1. In 
EXG 


rs 
cr 


Iz 2. L 64 n . 


EXAMPLES, 


r. In 1461. 175. 64. ſterling, how many copper dollars, 


exchange 48 2 copper dollars per pound ſterling ?. 


146 J. 175. 64. & 
1 
: 881 = 5 = = 
. 8 


. 
5 


7123 8 9 
3 2 ol 


87 = - 


14 5 
Anſ. 7123 copp. doll. 14 run. 


2. In 5467. 19s. 63d. ſterling, how many ſilver dollars, ex- 
change 49 2 copper dollars per pound ſterling? 
Au. gozy fil. doll. 1 1 run. 5 pen. 
3. In 6741. 115. 6d. ſterling, how. many marcs, c. exch 
48 copper dollars per pound fterling ?: | 
5 Anf. 43172. marcs, 6 fl. ꝙ. pen. 


4. In 11676 flwer doll. 18 run. J pen. how many pounds ſter- 


ling, exchange 49 copper dollars per pound ſterling ?- 
| | Anſ. 714. 175i 44 d. 


5. In 1114. 55; 22 d. ſterling, how many Daniſh rix-dollars, 


exchange 355. 74. flemiſh per pound ſterling, 106 Amſterdam 
rix-dollars current for 100. Danith rix-dollars, and agio 3 4? 


Anſ. 465 dan. rix-dills- 


F. 1 1 4 4a: . 


Accounts are kept in Ireland in pounds, ſhillings: and pence 
Iriſh, divided as in England; but having no coins of their 
by the different countries with which 


own, they are ſupplied b 
they traffic. | 


Tune courſe of exchange between England and Ireland is from 


5 to 12 per cent. according to the balance of trade. 
| 8 3 E x AN- 


ange 


„r „ 
aro mare III ; 4 


_—_— penn —— 
i Tas — — 


K — 
— <2 e 2 
r — . 


"4 


—— — — 


— — — — 2 — 
— . —— 
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AMERICA, _AND THE WES Tr-IxpiIEs. 


os 


EXAMPLE Ss. 


1. London remits to Ireland 787. 156. ſterlipg; how much 
Iriſh muſt London be credited, exchange at 104 per cent.“ 

; 1870. 155. 
10 


; 7877 10 
10 


2—ͤ— 


78775 = 
9 178 


— 


791.68 17 - 6 
8 20 


13-77 
ping 
3.30 
4 


ef. $616,"134 3Þd. 
2. Ireland remits to London $797. 65s. 64. Iriſh; how much 
ſterling muſt Ireland be credited; exchange 115 per cent.“ 

. PT Anſ. 787 l. 155. fer. 
3. London remits to Ireland, 540. 10 8. ſterling; how much 

Iriſh muſt London be czedited, exchange 12 per cent.? 

| ; _ Anſ. 605 l. 55. 24, 
AMERICA, AND THE WTS TIN DIES. 

In America and the Weſt Indies, accounts are kept in pounds, 
ſhillings and pence. as in England, which money is called 
currency. 5 8 

The ſcarcity of caſh obliges them to ſubſtitute bills for carry ing 


on their trade; which being ſubject to many caſualties, ſuffer a 
great diſcount in their negotiation. | 2 


EXAMPLES, | | 
3, Philadelphia is indebted to London 15751. 14s. 9d. cur- 


rency; what ſterling may London reckon to be remitted when 
the exchange is 35 per cent.? 


175k 
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15750. 14 5 94. 
| 4+ 


ch — — 12 
6302 = 19 - = 
5 


— 


6— 
— 


it 


— —— 


* 9)10504 - I8 - 4 


11671. 45. 34. the anfaver, 


2, London conſigas to Virginia goods amonnting to 5758/7. 
198. 64. which are fold for 847 J. 155. 6d. currency, what 
ſterling ought the factor to remit, deducting 5 per cent. 
for commitiion and charges, and what does London gain 
per cent, upon the adventure, ſuppoſing the exchange at 30 
per cent, ? | Anſ. 81. gs. 31d. 
3. Virginia is indebted to London 5157. 195. 64. ſterling ; 
with how mach currency will London be credited at Virginia, 
when the exchange is 33 3 per cent. 

. 7 Arnſ. 7671. 195. 4d. 


ARBITRATION or EXCHANGES. 


As the price of exchange, in every place, is continually 
h varying, the arbitration is nothing more than a method of 
finding ſuch a rate of exchange between any two places, as 
r. ſhall be in proportion with the rates aſſigned between each of 
h || them and a third place. 55 e 
And it is by comparing the par of exchange, thus found, 
d, with the preſent courſe of exchange, that a perſon can judge 
which way to remit or draw to the moſt advantage, and what 
the advantage ſhall be. Dn” Re 


5 


8, All queſtions in this rule may be performed by one or 
d more operations in the rule c = 


Ex A M- 

: | — | | WN 

5 * Any number of operations in the rule of three may be reduced into 
a ſingle one, thus: . 

Multiply the conſequents of all the proportions into one another con- 

tinualiy for a dividend ; and all the antecedents, except the firſt, for a 


diviſor; then will the quotient, ariſing from this diviſion, be the anſwer 

, Example. The exchange between London and, Amſterdam, is 14. Ger- 

* ling for 38 4, flemiſh ; betwixt Amſterdam and Franc fort it is 04, Rente; 
N | | for 


x 


——— oy * 
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: aue 
| EXAMPLE. be 
1. If the exchange between London and Amſlerdam be 9 


335. 94. per pound ſterling, and the exchange between London . A 
and Paris be 32 d. per ecu: what is the par of arbitration. be- the 
_ tween. Amſterdam and Paris? 


| | | FL 
2404, „ % 6d. 1. 33 Per 
12 : ty 
— ot Le 
'  _- . | 
IT | 6. A 
b BUDDY 1 A 
810 | 5 
2 N ; 11 
1215 | Fu 
2490) 1296;0( 54; | 7 
120 bi 
W. 
| 96: 
— Anſ. 54 d. nem. per ecm. SOM 
2. Amfterdam changes on London at: 34s. 44. per pound ; 
ſterling, and on Liſbon at 52 4. flemiſh for 400 reas: how | 
ought the exchange to go between London and Liſbon ? 
: a 3 Anſ. 15 +45 ferling per milrea. Y 
3. London exchanges on Amfterdam at 345: 94 per pound Sa 
ſterling, and on Liſbon at gs. 55d.. per milrea : what is the e. 
arbitrated price between Amſterdam and Liſbon ?. 1 
Pe Anſ. 4.5 em. per criſadoe. 3 


4. London is indebted to Peterſburg co00 rables : now the exac 


exchange between Peterſburg and England is at 5od. per * 
ruble; between Peterſburg and. Holland go.d. per ruble ; wit 


7 
22 7 — e it is 
for 65 cruitzers; and between Francfort and Paris it is 56 cruitzers for a 6 
erown ; what is the cxchange between London and Paris? into 
| | Lond. Am ſi. Franc. Paris. 7 
11. — 383. 6 
64%. = G6 cru. | | | on 
3 cru. Ter 
54 : ; OT u 
"Hh S * 66 2508: | 
X X 38 X ä — 27 crowns, the anſwer, the 


r | 
Compound arbitration of exchanges is only a coMinuation of ſeveral 
Ratings in ſimple-arbitration, N . 
3 ” 8 


and 


— 
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and between Holland and England 36s, qd. : which will 
be the moſt advantageous method for London to be drawn 
upon? Anf. London will gain gl. 115. 14d. by making payment 
by way of Holland. y | 
5. Amiterdam his orders to remit a certain ſum to Cadiz; at 
the time of this order Amſterdam can remit to Cadiz at 94.34. 
per ducat of 375 marvadies, and London to Cadis at 384. 
er piaſtre of 252 marvadies: which will be the molt advan- 
tageous for Ag ſterdam to remit directly to Cadiz, or by 
London, being 10 gaild. 3 5 fl. per pound ſlerling? 
An. 185. 8d. 4 per cent. in favour of Amſterdam, 
6. A merchant at London has 6000 guilders in the bank at 
Amſterdam, and was offered 22 d. ſterling apiece for them; 
but not liking the offer, he indorſed a bill for the whole to 
his factor at Paris; who brought the money to France, by 
exchanging at 55 4. flemiſh per crown, He allowed the factor 


Z per cent. commiſſion for his trouble, and then drew upon 


bim for the Whale, exchange at 32 d. per ecu: how much 
was this better than the offer at 22 d. per guilder? 
| Anſ. 281. 185. 24. 


SOME or THE MOST USEFUL PROPERTIES OF NUMBERS, 
EXTRACTED FROM EUCLID, AND OTHER WRITERS, 


DRETINITIOV S. 


1. Unity, is that by which every thing in nature is called 
one. | | | | 
2. Number, is that which is compoſed of one or more units. 

3. A multiple of any number, is that which contains it ſame 
exact number of times. | | | 

4. One number is ſaid to meaſure another, when it divides it 
without leaving any remainder. FT 

5. And if a number exactly divides two, or more numbers, 


* 
= 


it is then called their common meaſure. 

6. An even number, is that which can be halved, or divided 
into two equal parts, RR” e 

7. An odd mimber, is that which cannot be halved, or which 

differs from an even number by unity. 

8. 4 Prime number, is that which can only be meaſured by 1, 
or unity, | Ss 

9. One number is ſaid to be prime to another when. unity is 
the only number by which they can both be meaſured, = 


5 „ . 4 


= 


„„ 


A = rr , Ch HAR OOO AA AAA CAO 
— —̃— — — — - —.. w Ee oem * — — — — - - - 
— — 
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12. A Compoſite number, is that which can be meaſured by 
ſome number greater than unity. 


11. A perfect number, is that which i is equal to the ſum of all 
its aliquot parts, 


Axiom x. Any even number may be repreſented by 2 A, and 
any odd number by 2 A1. 


2. The fum, difference, or product of any two whole num- 
bers 15 a whole number. 


PROPOSITIONS, | 


„ The ſum of any number of even numbers is an even 
number, . 


For, let 2 A, 2B, 20, Cc. = 10 a even numbers, 


Then will 24 +2B+2C, Oc. be = to their ſum. 


Which is, evidently, an even number, becanſe it can be | 


divided by 2. (De,. b.) 
2. The ſur of any even numbes of odd numbers i is an even 
number. 
8 For, let A. 2B+1, 2041, 2 1, ere. = ay 


odd numbers, 


Then auill 2 4 +28 +20 +20, Oe. Aire 
Oc. = to their ſum. 

And, fince 2 K 2 34 2 ＋2 D, Oc. is an cwen 8 
and any even number of units is alſo an even number, it is 
plain that the whole muſt be even. 


3. The ſum of any odd number of odd numbers, is an odd 
number, 


— 


For, let 2 A+, 25 41, 20 41, c. = any odd 


numbers. 


Then, 2 4 2 B+2 c, & «+1411, £ Ec, = their 

" 8657} 

And, fince 2442542 c, Sc. = to an even number, 

and any odd number of units is an odd number, the whole 
muſt be odd. 


4. It an eren number be taken from an even number, the re- 
mainder will be even. 


For, let 2 A and 2 Þ = any two even numbers, of ewhich 
2 A is the greateſt, 


Then, fiuco 2 A —2 B is div i/able by 2, it is evidently an 


EVEN number. 


5. If an odd number be 3 from. an odd. number the 
remainder will be even. 


For, let 2a+1 and 2 f = any ewe odd numbers, of 
___ evhich * is * 


| Then 


aum 


pro 


eve! 


9 
will 
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Then, fince (2 a+1)—(28+1) which „ 2 


ic diviſible by 2, it is evidently an even uumber. 


6. If an even number be taken from an odd one, or an odd 
aumber from an eren one, the remainder will be odd, 
For, let 2A, 2 B = tauo even numbers, and 2C +1, 
2 D+1==t2v0 odd ones, of which 2 cÞ+1 2 ram than 2 a, 
and 28 greater than 2D +1. 
Then, fince 2 C+1—2 4 {or 20-2441) and 2 * 
—2D—1 are net diviſible by 2, they will n be odd 


numbers. 


7. If an odd number be multiplied by an odd. aber the 


product will be odd. 
For, let 2A 4A 1 and2B +1 = any two odd numbers. 
Then, will 4avp+2B+2a+1=to their product, 


which is evidently an odd numbers becauſe it it not diviſeble 


by 2. 
8. If an even number be wuldplied by any number, either 
even or odd, the product will be even. 


For, te 2A, 28, be ay even numbers, and 2 c+1 an 
dd one. 


Then, will their produfis 2 A Xx (2c+1) and 25 


(20 41) be, evidently even numbers, being diviſible by 2. 
If an odd number meaſures an odd number, the quotient 
will be odd. 
For, let (a +1) - (B + 1) 0 OF — 


(341) „ Q ATT: 


And, becauſe B +1 and A I are odd numbers, Q muſt alfa be 
an odd number (Prop. 7.) 


10. If an odd, or even number meaſures an even one, the 
quotient will be even. 


a+r 


771 =; then will 


2 A 
For, let 2 4 (2341), 07 — = Qz then 


2B +1 
(2 8 T1) XQ=2A: 


And, becauſe 2 B+1 is an odd aumber, and 2 A is an even 
ane, Q alſo muſt be an even one. (Prop. 8.) 


2A 
Again, let 2 A L 2 3, o 2 then. 2 BX Q=24; | 


And, fince 2 A and 23 are even numbers, gm likewiſe 
be an even number. (Prop. 8.) 


Coroll. It appears alſo from Prop, 8. that an even number 
cannot meaſure an odd one. It 
11. 


\ 
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11. If an odd or even number meaſures an even one, it 
will alſo meafure the half of it. 


3 l 
For, bet 2 A＋ (234 1), or =0; then 
N LI (- ; * )s 2 1 V 


-" 


But, Qs an even 3 (Prop. 10); the rere 
2 B +41 


07 its equal Þ 2 i ift be an whole number. 


\ 24. A 
— — — — 1 . 
Again, let 2 A2 B, 52 = 5 70 3 2 


But fince Qit an even number ( 88 10); 2 N N be a 


ewhole number. 


12. If one number meaſures another, it will alſo meaſure any 
multiple of it. 


| | 4 
For, let n = any number whatever, and A L B, or — 
| B 


- 


8/23 then — — n Q q 
But fince ke a whole number (by hyp.), n Nn, a/o, 


be an whole number (Ax. 2). 
13. If a number meaſures the whole of any number, and 2 


part of it, it will alſo meaſure the remainder, 


Bee, fence — . and — are each of them nobols 710mm 
bers (by hyp.) 


5 

TEND > alſo a' whole number (Ax. 2). 

C 8 

14. If a number meaſures, two her numbers, it will alſo 
meaſure their ſum and France. | 


J | | 
For, fince — and — are each of th:m whals numbers 
8 | 


(by hyp.) 
A - B 


and — - mf be 40% a5 numbers (4. 2 


8 ſum or 1 of two pumben will meaſure the 


diſſchence of their {quares, \ 
| 3 | 
For (a8 —32) — (A-), or - AT 
| | 2 8 | 


= A—}. 


Aud (3B?) = (A+), ar — 
| | I 6, The 


di 


al 


Te 


tc 


2 


ſo 
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16. The ſum of two numbers will meaſure the ſum of their 
cubes; and the difference of two numbers will meaſure the 
difference of their cubes. | 


es * 
For, (45) (a+8), or 


Aud, n + (a—p),'0r — = af + aB-+B* 
4— 


* 


17. If a ſquare meaſures a ſquare, or a cube a cube, te 
root will alſo meaſure the root. | 


For, fince |, and I are each of them ache numbers 


(by hyp.) 


A , AD | , 
— muſt alſo be a whole tumber, or otherwiſe whole nums' 
B 


bers, multiplied by colole numbers, would not produce whole 
numbers. 
18. The product of two ſquare numbers is a ſquare number, 
and the prod act of two cube numbers, a cube number, wal 7 
Thus, A X A = = af, whoſe ſquare root is A. 
And x X A = A, whoſe cube root is 43. 
Cor. Every poarer of a ſquare number is a Square, and every 
tower of a cube number à cube. 
19. The ſum of two numbers, differing by unity, 1s equal 
to the difference of their ſquares. 
Let a and a + 1 be the numbers, 
Then 2a +1 = ſum; and (A + 1)? — a> = 42 
2 A T I- AT 2A ＋T 12 difference. of their ſquares. . 
Cor. The differences of 1*, 2*, 3*, 4, 5*, Oc. are the odd 
numbers 1, 3, 5, 7, 0, Cc. 
20. If an odd number (A) be prime to any other number 
(2), it will alſo be prime to the double of it (2 3). 
' For no even number can meaſure a (Cor. Prop. 10); 
and any odd number that meaſures A and 2 B, will alſo 
meaſure a and B (Prop. 11), in which caſe a and B; would 
be prime to each other, which is abſurd, 


21. If two numbers, (A, B) be, each of th em, prime 5 
a third (c), their product (A B) will alſo be prime to it. 
For, aA and C have no common factor, becauſe they are 


primes, nor n and C, for jhe ſame reaſon. 
T herefore AB and & can have no common factor, whence 
they are primes, 


'T | , ty 


»_ 
— 
— 


B = A — A ＋ * 
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22. If one number (4) be prime to another (), its ſquare 
(4), cube (43), Cc. will alſo be prime to it. 

Por, /ouce A and B have no common facter, $ 
"Neither A K A (A) nor B can have a commen factor; 
Conſequently they muſt be primes; and the jame for any 

other power, | | : 
23. If two numbers (A and g) be prime to each other, their 
ſum (a+8B).will alſo be prime to either of them. 
For, if net, let D be the common meaſure of A and AR; 

Ihen it will alſo meaſure the remaincer B; whence A would 

not be prime to B: which is comtrary to the hypotheſis, 


Cor. If a number (A +B) be prime to one of its farts (a), it | 


will alſo be prime to the remaining part (n). 


24. If any ſeries of numbers, beginning from 1, be in con- 


tinued geometrical proportion, the zd. 5th. 7th. &c, will be 
ſquares ; the 4th. 7th. 1oth. Wc. cubes; and the 7th, will be 
both a ſquare and a cube. 1 80 = 
Thu, it tbe Jerier to, rot 4, 1%, 10, ef, p33, 
ri, 14, r?, r*, are ſquares; 1*, r*, r?, c. cubes, 
and r* is both a ſquare and a cube. 
- 25. If x be made to repreſent any of the natural numbers, 
1, 2, 3, 4, 5, Sc. then will -6 x—1 and 6xn+1 conſtitute a 
feries which contains all the prime numbers above 3. 
T pics, if N == 1, 2, 3, 5, 7, Oc. we ſhall baue 5, 7, 
LI, 13, 17, 19, 29, 31, 41, 43 = prime numbers. | 
It muſt be obſerved, however, that neither GR — 1 vor 
NAI are always prime numbers, nor has any general cx- 
preſſion been yet deviſed for this purpeſes | 
26, All the powers of any number, ending in 5, will 
alſo end in 5; and if a number ends in 6, all its powers will 
end in 6. : | | | 
For g 5 =24; and G * 6 = $6, and an. 
27. No number is a ſquare that ends in 2, 3, 7, or 8. 
This awill appear plain, by ſquaring all the natural num- 
bers to io. | 15 : 
28. A cube number may end in any of the natural num- 
bers, t, 2> 3, 4+ 5, 6, 7» 8, 9 Or ©. 


This ewwill, likewiſe, appear by cubing thoſe numbers. 


C:r. There is no ſuch thing as the exatt ſquare root of 2, 3, 
5, 6, 7,8, 10, Wc. nor the exact cube ruot of 2, 3, 4, 5, 6, c. 
29. Any even ſquare number is diviſible by 4. | 
For, fiuce the root muſi be even, let 2n be that reot ; then 
4.n*? is the ſquare of it, which is evidently drvifible by 4. 
Prop. 30. 
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2. A has by him 14 cr. of tea, the prime coſt of which was 


{46-16 by ſelling goods at 25. 34. per Ib. I clear cent. per cent.; 
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30. An odd ſquare number, divided by 4, leaves a re- 
mainder of 1. | 
The root of an odd ſquare number is odd, let, therefore, 
2n ＋ 1 be that root; then 4n* + 4n + 1, being divided 
by 4, leaves 1. | 


MISCELLANEOUS QUESTIONS. 
1. What part of 3 4. is a third part of 2 d.? Arn. 3 
961. Now, proven intereſt to be at 5 per cent. it is re- 
quired to find how he muſt rate it per /6. to B, ſo that by 
taking his negotiable note, payable at 3 months, he may 
clear 20 guineas by the bargain ? © Auf. 148. 155, d. 
3. What annuity is ſufficient to pay off 50 millions of pounds 
in 30 years at 4 per cent. compound intereſt ? . 
| | Anſ. 2891505 J. 
4. Sold a piece of cloth containing 1000 flemiſh ells for 8 50 
guineas, and gained upon every yard + of the prime coſt 
of an Engliſh ell: what did the whole piece ſtand me in? 
| | An. 7711. 15s 105d. 
5. The hour and minute hand of a clock are exactly together 
at 12 o'clock ; when are they next together? 
. | Anf. + | 20 min, 
6. There is an iſland 73 miles in circumference, and 3 foot- 
men all ſtart together to travel the ſame way about it; a 
goes 5 miles a day, B8, and c 10; when will they all 
come together again? _ | Arſe 73 days. 
7. Sold goods for 60 guineas, and by ſo doing loſt 17 per cent. 
whereas I ought, in dealing, to have cleared 20 per cent: 
how much were they fold under their juſt value? 
x Anſ/. 28 l. 11. 833 d. 


what do I clear per cent. by felling them for 9 guineas per 
cat, | 5 | Anſ. go per cent. 
9. Laid out in a lot of muſlin 500 J. but upon examination, 
3 parts in ꝙ proved to be damaged, ſo that I could make 
ut 5 5. per yard of it, and by ſo doing find I laſt 50 J. at 
what rate per ell muſt I ſell the undamaged part, fo that I 
may clear 50/. by the whole? Anſ. 111. 71 l. 
10. A young hare ſtarts 40 yards before a greyhound, and 
is not perceived by him till ſhe has been up 40 ſeconds ;- © 
ſhe ſcuds away at the rate of 10 miles an hour, and the 
dog, on view, makes after her at the rate of 18: how 
"> # x long 
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jong will the courſe hold, and what ground will be run 
over, beginning with the out-ſetting of the dog ? 
Anſ. 60.3 ſec. and 530 yards run. 


31. A traveller leaves Exeter at 8 o'clock on Monday morn- 


ing, and walks towards London, at the rate of 3 miles an 
hour, without intermiſſion; another traveller ſets out from 
London at 4 o'clock the ſame evening, and walks for Exeter 
at the rate of 4 miles an hour conſtantly; now, ſuppoſing the 

_ diflance between the two cities to be 135 miles, whereabouts 


on the road will they meet ? Anſ. 695 miles from Exeter, 


12 A reſervoir for water has two cocks to ſupply it; by the 
firſt alone it may be filled in 40 minutes, and by the ſecond 
in 50 minutes; it has like wiſe a diſcharging cock, by which 


it may, when full, be emptied in 25 minutes, Now, if 


theſe three cocks are all left open when the water comes in, 
in what time would the ciſtern be filled, ſuppoſing the influx 
and efflux of the water to be always alike? Arſe 3 b. 20 min. 
13. A man b ing aſked how many ſheep he had in his drove, 
ſid ir J had as many more, half as many more, and ſeven 
ſheep and a half, I ſhould have 20: how many ſheep had 
he ? | | = An 
14. A perſon left 405. to 4 poor widows, A, B, c and p; 
to a he left4, to B 4, to c 4, and to p +, deſiring rhe 
whole might be diſtributed accordingly : what is the pro- 


per ſhare of each ? Anſ. a's ſhare 14.5. Of d. Bs JOS 


67 4. C's 85. 5534 d. D's 5's. 054 d. | | 
15. How many oaken planks will floor a barn 605 feet long, 
and 335 wide; when the planks are 15 feet long, and 15 


inches wide? Anſ. 18 


16, The amount of a ſum of money which had been put out 
to Intereſt is 100 J. and the principal is juſt 7 times as much 
as the intereſt ; what is the principal? Au. 87/. 105. 

17. What number is that of which 9 is of itt? © Ar. 133 

18. A perſon dying worth 5460 J. left his wife with child, to 
whom he bequeathed, if ſhe had a ſon, + of his eſtate, 
and the reſt to his ſon ; but if ſhe had a daughter, + to the 
daughter, and the reſt to her mother: Now it happened 
that ſhe had botf a ſon and a daughter; how mult the 
eſtate be divided to anſwer the father's intention? A. 

The waughter's part is 780 l. the ſon's 3 120 l. and the mother's 
1560 /. 5 

19. A general diſpoſing of his army into a ſquare battle, finds 

he has 284 ſoldiers over and above; but increaſing 1 
ide 
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ſide with one ſoldier, he wants 25 to fill up the ſquare ; 
how many ſoldiers had he ? Anſ. 24009 
20. I would put CO hogſheads of London beer into zo wine 
pipes, and deſire ro know what the caik muſt hold that re- 
ceives the difference; 231 ſolid inches being the gallon of 
wine, and 282 that of beer ? | 
Anf. 143 gal. 2 qu. 32 rem. 
A tradeſman increaſed his eſtate annually 4 part, abat- 


Jus 1000. which he uſually ſpent in his family; and at 


the end of 34 years, found that his net eſtate amounted 
to 31794, 11s, 84. what had he at his outſetting ? 

Ar}, 14210 75. 6d. 

22. A perſon after ſpending Jof his yearly income plus 104. 
had then nenn 2 plus 15/.: what was his income ? 

a, 150/, 

23. There is a prize of 212/.' 14s. 7d. to be divided among ſt 

a captain, 4 men, and a boy: the captain 1s t9 have a 

ſhare and a half; the men each a ſhare, and the hoy + of a 


ſhare: what ought each perſon to have? Anſ. The caps 


tain 541. 146. 3d. each man $0l, gs. 45d. and the boy 
121. 3s. 134. 


24. A ciſtern containing 60 gallons of water has 3 unequal 


cocks for diſcharging it; the greateſt cock will empy 
in 1 hour; the ſecond in 2 hours, and the third in 3: 
what time will i be empty if they all run together ? 
Anſ. 325% minutes 
25. In an orchard of fruit trees L of them bear apples, 2 


pears, & plums, and 50 of them cherries: how many trees 


are there in all? Anſ. 600 


20. A perſon who was poſſeſſed of a 3 ſhare of a copper- 


mine, ſold 4 of his intereſt therein for 15:0/.: what was 
the reputed value of the whole at the ſame rate ? 


5 16's of beef, and 3 15's of biſcuit a day, for a meſs of 4 
people; and that the price of the firſt is 24d. per Ib. and 
of the ſecond 144.; now, if the ſhip's company be ſuch 
that the meat they eat coſt the government 12 guineas per 
day 3 what mult they pay for their bread per week? 
An. 351. 55. 547. 
28. If the ſcavenger's rate, at 134. in the pound comes to 
67. 4. where ey uſually alleſs 4 of the rent: what wal 
tne 


Anſ. 3800. 
27. Suppoſe the ſea allowance for the common men to be 
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the king's tax for that houſe be at 45. in the pound, rated 
at the full rent ? Anf. 131. 51, 


29. 4 can do a piece of work alone in 10 days, and x in 13; 


ſet them both about it together, in what time will it be 
finiſhed? | Anſ. 5 2 aays 
30. B and c together can build a boat in 18 days: with the 
aſſiſtance of a they can do it in 11 days; in what time 
would a do it by himſelf ? | Anſ. 28 5 days 
31. If a can do a piece of work alone in 10 days, and a and: 

B together in 7 days; in what time can h do it alone? 
Aſ. 23 > dap. 


32. 4, B and c can complete a piece of work together in 12 


days; c can do it alone in 24 days, and 4 in 34 days; in 
what time could B do it by himſelt ? Auf. 81 5 days 


33. A can do a piece of work in 3 weeks; can do thrice 


as much in 8 weeks, and c 5 times as much in 12 weeks: 
in what time can they finiſh it jointly ? | 
| 85 Anſ. 5 days, 4 houri 


34. If a cardinal can pray a ol out of purgatory, by him. 


ſelf, in an hour, a biſhop in 3 hours, a prieſt in five, and 
a friar in 7; in what time can they pray out 3 fools, all 
praying together? Anf. 1 ho. 47 m. 23 5% ſte 


35. Bought 120 oranges at 2 a penny, and 120 more at 32 


penny, and ſold them altogether. at 5 for 2 d.: what did [ 
gain or loſe by the bargain? Auſ. Loft 4d. 


| 36. A water tub holds 147 gallons ; the pipe uſually brings 


in 14 gallons in 9 minutes ; the tap diſcharges, at a me- 
dium, 40 gallons in 31 minutes; now, ſuppoſing theſe 
both to be careleſsly left open, and the water to be turned 
on at 2 o'clock in the morning; a ſervant at 5, finding 
the water running, ſhuts the tap, and is ſolicitous to 
know in what time the tub will be filled after this accident, 
in caſe the water continues to flow from the main. 
Anſ., The tub will be full at 3 min, 48 J /ec. after b. 
37. Part 1500/.; give 3 72/. more than a, and c 112/. more 
than 8. Anſ. A' ſhare is 414%. B's 48621. C's 598%, 
38. a and E venturing equal ſums of money clear by joint 
trade 154/.; by agreement A was to have 8 per cent. be- 
cauſe he ſpent his time in the execution of the project; and 
B was Only to have 5: what was a allowed for his trouble! 
RE: e ſs $86, $05: Jr 
39. A, B and c are to ſhare 100, ooo J. in the proportion 0 
7» 4 and + reſpectively; but c's part being loſt by x 
| | eallly 
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death, it is required to divide the whole ſum properly be- 
tween the other two. 
Anſ. as part is $7142 333, and B's 42857 423. 
40. A ſtationer ſold quills at 115. a thouſand, by which he 
cleared 3 of the money; but growing ſcarce he raiſed 
them to 13s. 6d. a thouſand; what did he clear per cent. by 
the latter price ? | ts Anſ. g6l. 75. 3 114. 
41. Required the leaſt number that can be divided by 1, 2, 
3, 4, 5, 6, 7, 8 and 9 without leaving a remainder ? 
| | LS oh A2. 2520 
43. Suppoſe a man has a calf, which at the end of three 
years begins to breed, and afterwards brings a female calf 
every year; and that each calf begins to breed in like 
manner at the end of three years, bringing forth a cow 
calf every year; and that theſe laſt breed in the ſame man- 
ner, Sc.; to determine the owner's whole ſtock at the 
end of 20 years? An}. 1278 
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